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How to Use This Soil Survey 


This survey is divided into three parts. Part | includes general information about the 
survey area; descriptions of the general soil map units, detailed soil map units, and soil 
series in the area; and a description of how the soils formed. Part II describes the use 
and management of the soils and the major soil properties. This part may be updated 
as further information about soil management becomes available. Part І! includes the 
maps. 

On the general soil map, the survey area is divided into groups of associated soils 
called general soil map units. This map is useful in planning the use and management 
of large areas. 

To find information about your area of interest, locate that area on the map, identify 
the name of the map unit in the area on the color-coded map legend, then refer to the 
section General Soil Map Units in Part | of this survey for a general description of the 
soils in your area. 

The detailed soil maps can be useful in planning the use and management of small 
areas. 

To find information about your area of interest, locate that area on the Index to Map 
Sheets. Note the number of the map sheet, and turn to that sheet. 

Locate your area of interest on the map sheet. Note the map unit symbols that are in 
that area. Turn to the Index to Map Units in Part 1 of this survey, which lists the map 
units by symbol and name and shows the page where each map unit is described. 

The Contents shows which table has data on a specific land use for each detailed 
soil map unit. Also, see the Contents in Part | and Part II for other sections of this 
publication that may address your specific needs. 


This soil survey is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and other Federal agencies, State 
agencies including the Agricultural Experiment Stations, and local agencies. The 
Natural Resources Conservation Service (formerly the Soil Conservation Service) has 
leadership for the Federal part of the National Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in November 1994. Soil names 
and descriptions were approved in 1995. Unless otherwise indicated, statements in this 
publication refer to conditions in the survey area in 1994. This survey was made 
cooperatively by the Natural Resources Conservation Service and the Minnesota 
Agricultural Experiment Station. It is part of the technical assistance furnished to the 
Otter Tail County Soil and Water Conservation Districts. Other assistance was provided 
by the Agricultural Extension Service, the Minnesota Department of Natural Resources, 
and the Board of Water and Soil Resources. The survey was partially funded by the 
Legislative Commission for Minnesota Resources and by Otter Tail County. 

Soil maps in this survey may be copied without permission. Enlargement of these 
maps, however, could cause misunderstanding of the detail of mapping. If enlarged, 
maps do not show the small areas of contrasting soils that could have been shown at a 
larger scale. 

The United States Department of Agriculture (USDA) prohibits discrimination in all of 
its programs on the basis of race, color, national origin, gender, religion, age, disability, 
political beliefs, sexual orientation, and marital or family status. (Not all prohibited bases 
apply to all programs.) Persons with disabilities who require alternative means for 
communication of program information (Braille, large print, audiotape, etc.) should 
contact the USDA's TARGET Center at 202-720-2600 (voice or TDD). 

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, 
Room 326W, Whitten Building, 14th and Independence Avenue SW, Washington, DC 
20250-9410, or call 202-720-5964 (voice or TDD). USDA is an equal opportunity 
provider and employer. 


Cover: Upper left corner—An area of the Snellman-Naytahwaush-Lida association. Most areas are 
used as woodland or pasture; the less sloping areas are used for crops. Controlling water erosion 
and maintaining water quality are the most critical concerns in this association. Upper right 
corner—An area of the Chapett-Sisseton-Friberg association. Cropland is the dominant land use in 
this area. Lower right corner—An area of the Blowers-Paddock-Cathro association. Most areas are 
used for forage crops or corn for the dairy operations in this part of the county. Because of the large 
number of stones in this association, rock removal is an important element in the management of 
the soils. Lower left corner—An area of the Kandota-Knute-Brandsvold association. Most areas are 
used for forage crops or corn for the dairy operations in this part of the county. 


Additional information about the Nation's natural resources is available on the 
Natural Resources Conservation Service home page on the World Wide Web. The 


address is http://www.nres.usda.gov (click on "Technical Resources"). 
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1319D—Rockwood sandy loam, 12 to 20 


percent slopes, stony ....................................... 193 
1320B—Blowers sandy loam, 1 to 5 percent 

slopes, ο ен. 66 
1321—Paddock-Becida complex, stony ................ 180 
1322—Wolverton very fine sandy loam ................ 240 
1324B—Heimdal-Sisseton complex, 2 to 6 

регсепівіоребв..:.........2.21.. ы ыы тын КИН 129 
1338—0Оаксгеек loam .......................................... 177 
1339—Borup mucky silt loam, depressional ........... Ti 
1340—Bluffcreek-Epoufette complex ...................... 68 
1341—Clitherall-Wykeham complex ....................... 85 
1342—Pinelake, loamy substratum-Brandsvold 

pod C EE 185 
1343C—Lida-Almora-Lizzie complex, 8 to 15 

percent slopes .......................... ы.) 153 
1344B—Lida-Almora-Dent complex, 1 to 8 

percent slopes κο ο ο ο 154 
1345—Bluffcreek-Rosy complex ............................ 68 
1346—Nidaros muck, calcareous ......................... 173 
1347B—Kandota loam, 1 to 6 percent slopes ....... 138 
1348—Knute loam, thick solum ............................ 142 
1349—Clotho loam, moderately permeable ............ 87 
1350—Brandsvold loam, thick solum ...................... 73 
1351—Bluffton loam, moderately permeable .......... 70 
1356—Water, miscellaneous ................................ 232 
1365—Hillview fine sandy loam ............................ 131 
1396—Sedgeville, Nidaros, and Aquolls soils, 

chbanrneled ο ο. ο ο. 206 
1397—Ветіајі loamy sand, moderately 

permeable:«.. ο ο uya ο ο”... 64 
1825B—Seelyeville muck, seep land, 1 to 10 

percent slopes ini ci pue in e re xa RA ο 207 
1874—Radium loamy sand .................................. 189 
1943—Roscommon loamy sand............................ 195 
1975—Oylen sandy loam ..................................... 178 
ο οι ua ныл aa 232 
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Foreword 


This soil survey contains information that can be used in land-planning programs in 
Otter Tail County, Minnesota. It contains predictions of soil behavior for selected land 
uses. The survey also highlights limitations and hazards inherent in the soil, 
improvements needed to overcome the limitations, and the impact of selected land 
uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, and 
agronomists can use it to evaluate the potential of the soil and the management needed 
for maximum food and fiber production. Planners, community officials, engineers, 
developers, builders, and home buyers can use the survey to plan land use, select sites 
for construction, and identify special practices needed to ensure proper performance. 
Conservationists, teachers, students, and specialists in recreation, wildlife 
management, waste disposal, and pollution control can use the survey to help them 
understand, protect, and enhance the environment. 

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too 
unstable to be used as a foundation for buildings or roads. Clayey or wet soils are 
poorly suited to use as septic tank absorption fields. A high water table makes a soil 
poorly suited to basements or underground installations. 

These and many other soil properties that affect land use are described in this soil 
survey. Broad areas of soils are shown on the general soil map. The location of each 
soil is shown on the detailed soil maps. Each soil in the survey area is described. 
Information on specific uses is given for each soil. Help in using this publication and 
additional information are available at the local office of the Natural Resources 
Conservation Service. 


William Hunt 
State Conservationist 
Natural Resources Conservation Service 
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How This Survey Was Made 


This survey was made to provide information about 
the soils and miscellaneous areas in the survey area. 
The information includes a description of the soils and 
miscellaneous areas and their location and a 
discussion of their suitability, limitations, and 
management for specified uses. Soil scientists 
observed the steepness, length, and shape of the 
slopes; the general pattern of drainage; the kinds of 
crops and native plants; and the kinds of bedrock. 
They dug many holes to study the soil profile, which is 
the sequence of natural layers, or horizons, їп a soil. 
The profile extends from the surface down into the 
unconsolidated material in which the soil formed. The 
unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other 
biological activity. 

The soils and miscellaneous areas in the survey 
area are in an orderly pattern that is related to the 
geology, landforms, relief, climate, and natural 
vegetation of the area. Each kind of soil and 
miscellaneous area is associated with a particular kind 
or segment of the landscape. By observing the soils 
and miscellaneous areas in the survey area and 
relating their position to specific segments of the 
landscape, soil scientists develop a concept, or model, 
of how the soils were formed. Thus, during mapping, 
this model enables the soil scientists to predict with a 
considerable degree of accuracy the kind of soil or 


miscellaneous area at a specific location on the 
landscape. 

Individual soils on the landscape commonly merge 
into one another as their characteristics gradually 
change. To construct an accurate map, however, soil 
scientists must determine the boundaries between the 
soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, 
supplemented by an understanding of the soil- 
vegetation-landscape relationships, are sufficient to 
verify predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil scientists recorded the characteristics of the 
soil profiles that they studied. They noted soil color, 
texture, size and shape of soil aggregates, kind and 
amount of rock fragments, distribution of plant roots, 
reaction, and other features that enable them to 
identify soils. After describing the soils in the survey 
area and determining their properties, the soil 
scientists assigned the soils to taxonomic classes 
(units). Taxonomic classes are concepts. Each 
taxonomic class has a set of soil characteristics with 
precisely defined limits. The classes are used asa 
basis for comparison to classify soils systematically. 
Soil taxonomy, the system of taxonomic classification 
used in the United States, is based mainly on the kind 
and character of soil properties and the arrangement 
of horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 


16 


same taxonomic class in other areas so that they 
could confirm data and assemble additional data 
based on experience and research. 

While a soil survey is in progress, samples of some 
of the soils in the area generally are collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpret the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine the expected behavior 
of the soils under different uses. Interpretations for all 
of the soils are field tested through observation of the 
soils in different uses and under different levels of 
management. Some interpretations are modified to fit 
local conditions, and some new interpretations are 
developed to meet local needs. Data are assembled 
from other sources, such as research information, 
production records, and field experience of specialists. 
For example, data on crop yields under defined levels 
of management are assembled from farm records and 
from field or plot experiments on the same kinds of 
soil. 

Predictions about soil behavior are based not only 
on soil properties but also on such variables as 
climate and biological activity. Soil conditions are 
predictable over long periods of time, but they are not 
predictable from year to year. For example, soil 
scientists can predict with a fairly high degree of 
accuracy that a given soil will have a high water table 
within certain depths in most years, but they cannot 
predict that a high water table will always be at a 
specific level in the soil on a specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, 
they drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map 
unit. Aerial photographs show trees, buildings, fields, 
roads, and rivers, all of which help in locating 
boundaries accurately. 

The descriptions, names, and delineations of the 
soils in this survey area do not fully agree with those 
of the soils in adjacent survey areas. Differences are 
the result of a better knowledge of soils, modifications 
in series concepts, or variations in the intensity of 
mapping or in the extent of the soils in the survey 
areas. 


General Nature of the Survey Area 


Otter Tail County is in west-central Minnesota 
(fig. 1). It has a total area of about 2,232 square miles, 
or about 1,423,300 acres. The total land area is about 
1,190,100 acres. The total area of water in the county 
is about 233,200 acres (USDA, 1984). Fergus Falls, 
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Figure 1.—Location of Otter Tail County in Minnesota. 


the county seat, is in the southwestern part of the 
county. In 1990, the population of Otter Tail County 
was 50,714. 

The agricultural enterprises in the county are 
mainly dairy farming, cash crops, and livestock and 
poultry operations. A significant part of the county's 
economy involves tourism, sport fishing, and 
recreational uses associated with the many lakes and 
rivers. Most of the light industrial products 
manufactured in the county are related to agriculture 
or recreation. 

Some forest management and harvesting produces 
saw logs, pulpwood, and Christmas trees. 

This survey updates an incomplete farm tract soil 
mapping project for Otter Tail County. It includes 
mapping of previously unmapped areas and updates 
the interpretations for the soil types in the county. 

Soil scientists were denied access to a few tracts in 
the county. These areas are indicated by a dashed line 
around the tract. Soil scientists mapped these areas 
using knowledge from the surrounding areas, older 
soil maps, and photo interpretation of aerial 
photographs. The descriptions and map unit 
delineations of the soils on these tracts may be less 
accurate than those in areas where the soil scientists 
had access and could carefully examine the soils. 


Otter Tail County, Minnesota— Part 1 


History and Settlement 


Native Americans used the survey area for hunting 
and fishing and had permanent dwelling sites. Two 
Native American tribes were in constant conflict. The 
Dakota (Sioux) were being pushed from their home 
area by the Ojibwa (Chippewa) during the late 1700's 
and early 1800's. Burial mounds and artifacts can still 
be found. Some of the oldest remains of Native 
Americans were found near Pelican Rapids, 
Minnesota. The remains, nicknamed Minnesota Girl, 
were dated at about 11,000 B.C. (Otter Tail County 
Historical Museum). 

The first white men to enter the county were French 
and British fur traders. Efforts were made to set up 
trading posts on the Leaf Lakes and Otter Tail Lake. In 
the late 1800's, most of the towns were built along the 
railroad lines. Lumber and agriculture were the major 
industries in the county at that time. The pine and 
hardwood forests, transportation system, and markets 
were instrumental in the development of Fergus Falls 
into a lumber center. 

In 1870, the population of the county was about 
2,000. At that time the principal languages spoken in 
the county were Norwegian, Swedish, German, and 
English (Mason, 1916). 

Otter Tail County was established in March 1858 by 
a legislative act. It was organized in 1868. The original 
county seat was Otter Tail City. The people of Fergus 
Falls organized a new county named Holcomb. In 
1872, a legislative act abolished Holcomb County, 
added additional townships to the west, and 
established Fergus Falls as the county seat of Otter 
Tail County. There are 62 townships in the county. The 
county is named for Otter Tail Lake and the Otter Tail 
River. 


Farming 


At the time of its early settlement, about two-thirds 
of the survey area was forested and one-third was 
native prairie. Today, about 20 percent of the county is 
forested and 80 percent is used as cropland or 
pastureland. In the early years, wheat was the 
dominant crop grown. At several times throughout 
Otter Tail County's farming history, the grasshopper 
infestations were so terrible that bounties on 
grasshoppers were enacted. The production of corn 
and other crops did not begin until about 1905. 

The Food Security Act of 1985 included the 
Conservation Reserve Program. This program 
involved taking selected cropland acres out of 
commodity crop production for 10 years and planting 
those areas to trees or other vegetative cover for the 


17 


purpose of controlling erosion. From October 1985 to 
the present, Otter Tail County has had approximately 
80,000 acres in the Conservation Reserve Program. 
Former cropland could be brought back into crop 
production starting in October 1995, as the 
Conservation Reserve Program contracts started to 
expire. 

Otter Tail County holds an impressive agricultural 
standing in Minnesota. In 1994, the county ranked first 
in production of hay, oats, and dry edible beans and 
ranked second in stock sheep and lambs, milk cows 
and milk production, cattle and calves, and total 
livestock in the State of Minnesota. It ranked third in 
overall cash receipts. In 1994, there were about 2,950 
farms in Otter Tail County and the average farm size 
was about 335 acres. Approximately 550,000 acres in 
the county is used for the production of crops. During 
the 1994 growing season, 148,100 acres was planted 
to corn for grain; 37,700 acres was used for corn 
silage; 130,600 acres was used for hay, of which 
107,300 acres was alfalfa hay; 45,100 acres was 
used for oats; 62,500 acres was used for spring 
wheat; 72,700 acres was used for soybeans; 20,100 
acres was used for barley; 14,900 acres was used 
for dry edible beans; 11,500 acres was used for 
sunflowers; and 2,600 acres was used for 
sugarbeets. Minor acreages of other crops included 
potatoes, buckwheat, and rye (USDA and others, 
1995). 


Transportation Facilities and Markets 


Some present-day highways, roads, and railroad 
grades follow the old trails and oxen-cart paths made 
by Native Americans and the first white settlers that 
traveled through Otter Tail County. Interstate 94 from 
St. Cloud closely follows an old oxen-cart trail that 
connected with the old Red River Trail. State and 
Federal highways include Interstate 94, U.S. Highways 
10 and 59, and Minnesota Highways 210, 108, 29, and 
78. Interstate 94 crosses the southwest corner of the 
county and serves Fergus Falls. U.S. Highway 10 
crosses the northeast corner of the county and 
passes through the cities of Bluffton, New York Mills, 
and Perham. U.S. Highway 59 is a north-south route 
through Fergus Falls that heads north to Canada. 
Minnesota Highway 210 crosses from east to west 
across the southern half of the county and serves the 
communities of Fergus Falls, Battle Lake, and 
Henning. Minnesota Highway 29 extends from the city 
of Wadena south through Parkers Prairie into Douglas 
County. Minnesota Highway 78 extends south from 
Perham through the central part of the county to Battle 
Lake and continues south to Douglas County. 


Minnesota Highway 108 heads west from Perham and 
connects with Interstate 94. 

Three railway systems serve the county. One 
crosses the northeastern part of the county through 
Perham en route to the west coast; one crosses the 
southeastern part of the county and serves Fergus 
Falls; and the third crosses the central part of the 
county as it heads to the Canadian border. 

Grain elevators are located in cities and towns 
throughout the county. Grain crops are marketed 
mainly in Fargo, North Dakota, and in Minneapolis, St. 
Paul, and Duluth, Minnesota. There is a sugarbeet 
processing plant in Wahpeton, North Dakota. 

Livestock are marketed locally in the county at 
Fergus Falls and Perham, or they are marketed at 
West Fargo, North Dakota; Sisseton, South Dakota; or 
South St. Paul, Minnesota. A turkey processing plant is 
located at Pelican Rapids. A cheese processing plant 
and other food processing plants are in Perham. 

There are six airports in the county. The Battle 
Lake, Henning, New York Mills, and Pelican Rapids 
airports have grassed runways. The airports in the 
cities of Fergus Falls and Perham have paved 
runways. 


Physiography, Relief, and Drainage 


Inspiration Peak, the highest elevation in Otter Tail 
County, is approximately 1,720 feet above sea level. It 
is on the Alexandria Moraine Complex in the 
southeastern part of the county, west of Urbank. The 
lowest point in the county is at an elevation of 
approximately 1,010 feet above sea level where the 
Otter Tail River exits the southwest corner of the 
county. 

The county can be divided into five broadly defined 
landform regions. These are the stagnation moraines, 
till plains, Wadena Drumlin Field, pitted outwash 
plains, and Glacial Lake Agassiz Lake Plain. The 
location of these landform areas within the county is 
illustrated in figure 2. 

The areas of stagnation moraine are comprised of 
geomorphic regions of the Alexandria Moraine 
Complex and Big Stone Moraine Complex, which 
make up about 35 percent of the county. The 
topography of the stagnation moraine associated with 
the Alexandria Moraine Complex has high relief with 
differences in elevation ranging from 10 to 120 feet. 
The area is gently undulating to steep and is 
characterized by wet depressions, marshes, and 
numerous small to large lakes. The stagnation moraine 
associated with the Big Stone Moraine Complex has 
undulating to hilly topography with lower relief. The 
differences in elevation commonly range from 10 to 50 
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feet. This moraine has wet depressions, marshes, and 
a few small lakes. Attempts have been made to drain 
the wet depressions within the moraines, but the 
complex landscape and a lack of drainage outlets 
have hindered these practices. 

In the northeastern part of the county is the . 
Wadena Drumlin Field, which makes up about 6 
percent of the county. The topography is dominated by 
gently sloping to strongly sloping landscapes of 
moderate relief. The local relief generally ranges from 
a few feet to about 30 feet. Many of the depressions 
between the drumlins are commonly drained by 
shallow drainageways or deeper drainage ditches. The 
ditches and drainageways remove the excess surface 
water. 

The Henning and Fergus Falls till plains make up 18 
percent of the county. The topography is dominated by 
nearly level to hilly landscapes with short slopes. 
These areas have moderate relief with differences in 
elevation commonly ranging from 5 to 50 feet. 

The Detroit Lakes Pitted Outwash Plain in the 
central part of the county and along the meltwater 
channel of the Pelican River and the Park Rapids- 
Staples Outwash Plain in the southeast corner of the 
county make up 40 percent of the county. The 
topography of the outwash plain areas is nearly level 
to hilly and has low or moderate relief. The differences 
in elevation typically range from a few feet to about 40 
feet. The Detroit Lakes Pitted Outwash Plain 
commonly has small to large lakes and small wet 
depressions. The Park Rapids-Staples Outwash Plain 
has less relief. It has fewer lakes than other areas but 
contains more and larger wet depressions, which 
result from the shallower surficial ground-water table. 
Many of the large depressions have been drained by 
ditches that outlet into tributaries of the Leaf River or 
the Wing River. 

The Glacial Lake Agassiz Lake Plain in the 
southwest corner of the county makes up 
approximately 1 percent of the county. The area 
typically is flat or nearly level but ranges to gently 
sloping in the vicinities of the glacial beach ridges. This 
area contains a few drainage ditches, and almost all of 
the soils have some form of surface drainage. The 
area also has some small and medium depressions. 

The continental divide that separates north-flowing 
waters from south-flowing waters lies in an irregular 
line near Butler to New York Mills, then south towards 
Urbank, northwest towards Underwood, and finally 
south to just west of Dalton. North-flowing waters drain 
via the Red River into the Hudson Bay, and south- 
flowing waters drain via the Crow Wing and Minnesota 
Rivers into the Mississippi River. 

Nearly 60 percent of the surface water in Otter Tail 
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Deposits Associated with the Wadena Lobe 


Landform 


Geomorphic Region 
Till Plain Henning Till Plain 
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Till Plain 
7821] Pitted Outwash Plain Park Rapids-Staples 
Outwash Plain 
Drumlin Field Wadena Drumiin Field 
Stagnation Moraine Alexandria Moraine Complex 


Figure 2.—Geomorphology and parent material of Otter Tail County. 


County flows south and west into the Otter Tail River. 
The Otter Tail River enters the county from Becker 
County just south of the city of Frazee. A chain of 
lakes, including Little Pine Lake, Big Pine Lake, Otter 
Tail Lake, Rush Lake, and Lost Lake, are connected 


by the Otter Tail River. The river contains a number of 
low head dams that maintain water levels and control 
flooding. The Otter Tail River flows through Fergus 
Falls and enters the Glacial Lake Agassiz basin near 
the Orwell Reservoir. It then flows west through Wilkin 
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County into the Red River. The Toad River drains to 
the south from Becker County and empties into Big 
Pine Lake. The Dead River drains Dead Lake towards 
Otter Tail Lake. The Pelican River drains to the south 
from Prairie Lake through Pelican Rapids and enters 
the Otter Tail River west of Fergus Falls. The Pomme 
de Terre River in the southwestern part of the county 
is a tributary of the Minnesota River. It flows west from 
Stalker Lake and then drains into Ten Mile Lake and 
south into Grant County. The Wing River drains the 
southeastern part of the county, the Leaf River drains 
the east-central part, and the Redeye River drains the 
northeastern part. These rivers and their tributaries 
flow eastward into the Crow Wing River and the 
Mississippi River. 


Geologic History and Geomorphology 


Continental glaciation formed the landscapes of 
Otter Tail County. Bedrock in Otter Tail County is 
covered by 200 to more than 400 feet of Wisconsin 
glacial deposits. Glaciers moving as lobate rivers of 
ice advanced across the survey area many times and 
from several different directions. The present 
landscapes of Otter Tail County began to take shape 
during the early and middle parts of the Wisconsin 
Glaciation. The geomorphic landforms in Otter Tail 
County are drumlin fields, stagnation moraines, till 
plains, pitted outwash plains, kame moraines, and 
glacial lake plains (Hobbs and Goebel, 1982). 

The Wadena Drumlin Field fans out across 
Wadena, Todd, Cass, Hubbard, Becker, and Otter Tail 
Counties of Minnesota, This geomorphic area 
represents the oldest landscape in Otter Tail County. 
Radiocarbon dating of organic silts and lake 
sediments suggests that the drumlins are about 
30,000 to 60,000 years old (Wright, 1972). In Otter Tail 
County, the drumlins are in the northeast corner and 
near the Todd and Wadena County lines south of the 
Leaf River. The Wadena Drumlin Field consists of а 
series of low, smooth, elongated oval hills and broad, 
nearly level depressions that are oriented from east to 
west. 

The fanlike shape of the drumlin field suggests that 
ice moved from the northeast. There are two main 
theories regarding the formation of the drumlins. 
Studies of pebble lithology and carbonate content 
suggest that glacial till moved southeastward from the 
Winnipeg Lowlands into northern Minnesota. This 
movement was diverted by another glacial lobe 
advancing from the east (Wright, 1962). A more recent 
study, however, suggests that pre-late Wisconsin 
glacial ice that advanced from the Keewatin ice center 
that is now called the Winnipeg Lobe (formerly 
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identified as the Wadena Lobe) was laid down before 
the drumlins by an older Rainy Lobe source from the 
northeast. Thus the Wadena Drumlin Field resulted 
from a progressive mixing of glacial till from a 
northeastern source, and ice lobes and flows molded 
the drumlins (Goldstein, 1985). 

When the Wadena or Winnipeg Lobe advanced 
from the east and northeast across the county, it 
formed the core of the Alexandria Moraine and the 
Wadena Drumlin Field. Later readvances of the 
Wadena Lobe occurred about 20,000 years ago. The 
coarse-loamy till of the Wadena or Winnipeg Lobe is 
characterized by less than 18 percent clay and more 
than 50 percent sand (Anderson, 1976). 

The Alexandria Moraine Complex consists of 
stagnation moraines. These stagnation moraines 
formed at the outer edges of a glacial lobe. There are 
also some smaller areas of stagnation moraine in the 
eastern half of the county. Stagnation moraine 
landscapes have a complicated pattern of soil 
materials. Although they are mostly made up of glacial 
till, some are local deposits of outwash and water-laid 
sediments. The moraines are typically the highest in 
elevation, have the greatest relief, and are commonly 
hilly. There are many small to large ice-block basins in 
stagnation moraines that now contain lakes or 
marshes. Ice-walled lakes formed when pits in the 
stagnant ice on the Alexandria Moraine filled with 
water-laid sediments. Later, as the ice melted, the 
surrounding landscape collapsed and the lake bottom 
became what is now the hilltop (Clayton and Cherry, 
1967). 

The stagnation moraines in Otter Tail County were 
formed by ice advances from both the Wadena or 
Winnipeg Lobe and the Des Moines Lobe. 

The Altamont Moraine in Otter Tail County is the 
portion of the Alexandria Moraine that was overridden 
by the Des Moines Lobe glacial drift. 

About 14,000 years ago, the Des Moines Lobe 
advanced to the south across Manitoba, where it 
incorporated limestone rocks. As the glacial lobe 
moved south along the Red River Lowland, shale-rich 
materials derived from Cretaceous rock were mixed 
into the till fabric (Sachreiter, 1975). The Des Moines 
Lobe continued to spread east into Otter Tail County 
onto the Alexandria Moraine and southeast along the 
moraine. Before it retreated, the Des Moines Lobe left 
behind the Big Stone Moraine, which is also referred 
to as the Fergus Falls Till Plain (University of 
Minnesota, 1969). The fine-loamy till of the Des 
Moines Lobe is characterized by more than 18 percent 
clay, typically less than 50 percent sand, and a high 
content of shale. 

The Henning Till Plain was formed behind the 
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advancing front of the glacial ice of the Wadena or 
Winnipeg Lobe and the Des Moines Lobe. The till plain 
has generally low or moderate relief and is typically 
gently undulating. In places, especially south and west 
of New York Mills, the till was deposited over older 
outwash deposits. Thus, in some areas on the 
Henning Till Plain, the till ranges from about 3 feet to 
more than 10 feet thick over outwash. Also on the till 
plain, glacial meltwaters flowing under the ice of the 
Wadena Lobe formed a few eskers. 

The large volumes of meltwater pouring east and 
south off the Wadena and Des Moines Lobes left 
extensive outwash plains. This outwash area formed 
the Detroit Lakes Pitted Outwash Plain in the central 
part of the county. Pitted outwash plains are 
characterized by many small to large ice-block basins 
that now contain lakes or marshes. The areas of the 
Detroit Lakes Pitted Outwash Plain adjacent to the 
Alexandria Moraine are described as kame moraines 
in the county. The landforms and topography of the 
kame moraine are similar to those of the stagnation 
moraine, except that the parent material is outwash. 

Meltwater sediments flowing eastward from the 
Henning Till Plain and southward from the Itasca 
Moraine Complex formed the Park Rapids-Staples 
Outwash Plain. The Redeye and Leaf Rivers were 
major meltwater channels flowing eastward. Water 
flowage was blocked in an area near Pillager, resulting 
in the formation of Glacial Lake Wadena. Meltwater 
and sediment were redirected along a meltwater 
channel toward Parkers Prairie. Eventually the 
blockage at the Pillager gap was broken, and 
meltwaters from the Des Moines and Wadena Lobes 
exited eastward through the gap into the Crow Wing 
River. 

About 9,000 to 12,000 years ago, tremendous 
volumes of meltwater accumulated to form Glacial 
Lake Agassiz. Lake Agassiz was more than 360 feet 
deep and covered more than 120,000 square miles in 
Minnesota, North Dakota, and Canada. It was formed 
when the normal northward flow of water in the Red 
River Valley was blocked by the Des Moines glacial ice 
lobe. As water levels rose higher, Glacial Lake Agassiz 
developed an outlet to the south near Browns Valley. A 
succession of beach ridges formed, marking stable 
lake levels. The Herman Beach marks the highest 
stable level of Lake Agassiz. It runs along the eastern 
edge of the Lake Agassiz Plain in Otter Tail County. 
When the Des Moines glacial lobe retreated, the water 
in the Red River Valley could once again flow north 
and Lake Agassiz drained away (Elson, 1967). 

The most recent deposits in the survey area are not 
glacial in origin. They consist of alluvial sediments on 
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flood plains and lakeshores. Organic material and 
limnic sediments in lakes and depressions are 
estimated to have accumulated about 4,000 to 5,000 
years ago (Norton, 1982). 


Climate 


The three tables at the end of this section provide 
climate data for the survey area as recorded at 
Ottertail and Fergus Falls in the period 1961 to 1990. 

In winter, the average temperature at Ottertail and 
Fergus Falls is 11 degrees F. The average daily 
minimum temperature is O degrees at Ottertail and 1 
degree at Fergus Falls. The lowest temperature on 
record at Ottertail, which occurred on February 3, 
1982, is -41 degrees. The lowest temperature on 
record at Fergus Falls, which occurred on February 5, 
1982, is -40 degrees. In summer, the average 
temperature is 69 degrees at Ottertail and 68 degrees 
at Fergus Falls. The average daily maximum 
temperature is 80 degrees at both recording stations. 
The highest temperature at Ottertail, which occurred 
on July 27, 1988, is 102 degrees. The highest 
temperature at Fergus Falls, which occurred on 
August 16, 1988, also is 102 degrees. 

Growing degree days are equivalent to "heat units." 
During the month, growing degree days accumulate by 
the amount that the average temperature each day 
exceeds a base temperature (40 degrees F). The 
normal monthly accumulation is used to schedule 
single or successive plantings of a crop between the 
last freeze in spring and the first freeze in fall. 

The total annual precipitation at Ottertail is 26.56 
inches. Of this, 19.45 inches, or about 73 percent, 
usually falls in April through September. The total 
annual precipitation at Fergus Falls is 23.25 inches. Of 
this, 17.46 inches, or 75 percent, usually falls in April 
through September. The growing season for most 
crops falls within this period. The heaviest 1-day 
rainfall during the period of record was 4.4 inches at 
Ottertail on June 19, 1979, and 4.3 inches at Fergus 
Falls on August 7, 1992. Thunderstorms occur on 
about 32 days each year, and most occur in July. 

The average seasonal snowfall is 49.9 inches at 
Ottertail and 40.3 inches at Fergus Falls. The greatest 
snow depth at any one time during the period of 
record was 34 inches at Ottertail апа 27 inches at 
Fergus Falls. The heaviest 1-day snowfall on record 
was 14 inches at Cttertail and 12 inches at Fergus 
Falls. 

The average relative humidity in midafternoon is 
about 62 percent. Humidity is higher at night, and the 
average at dawn is about 81 percent. The sun shines 
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67 percent of the time in summer and 50 percent in Average windspeed is highest, 14 miles per hour, in 
winter. The prevailing wind is from the south-southeast. April. 


Otter Tail County, Minnesota—Part | 


Temperature and Precipitation 


(Recorded in the period 1961-90 at Ottertail and Fergus Falls, Minnesota) 


| 
| Temperature | Precipitation 
| | 
| | | | 2 years in | | {2 years in 10] | 
| | | | 10 will have-- | | | will have-- | | 
Month [Average | Average | Average | | | Average |Average| | | Average |Ауегаде 
| daiiy | daily | | Maximum | Minimum [number of| | Less | More |number of|snowfall 
| maximum | minimum | | temperature | temperature] growing | |than--|than--|days with | 
| | | | higher | lower | degree | | | 10.10 inch| 
than-- than-- days* or more 
| oF | oF | "E | Ор | € | Units | In | In | in | | m 
| | | | | | | | | | | 
OTTERTAIL: | | | | | | | | | | ] 
January----| 17.4 | -4.0 | 6.7 | 45 | -36 | ο | 9.93 | 0.31] 1.45 3 | 11.6 
February---| 23.8 | 1.5 | 12.6 | 48 | -34 | 1 | .67 | .27| 1.01] 3 | 8.3 
March------ | 36.7 | 15.9 | 26.3 | 64 | -22 | 17 | 1.38 | .74| 1.95) 4 | 9.9 
April------ | 54.5 | 31.8 | 43.1 | 81 1 6 | 166 | 2.40 | 1.27| 3.54] 6 | 4.5 
Мау-------- | 68.7 | 44.6 | 56.6 | 88 | 25 | 518 | 2.99 | 1.63] 4.19] 6 | sal 
June------- | 77.4 | 54.6 | 66.0 | 93 | 38 | 715 | 4.34 | 2.76| 5.71| 7 | .0 
July------- | 82.8 | 59.8 | 71.3 | 97 | 44 | 962 | 3.89 | 2.12| 5.46| 6 | «Ὁ 
August----- | 80.3 | 57.4 | 68.9 | 95 | 40 | 890 | 3.34 | 1.43] 4.97] 5 | .0 
September--| 69.7 | 47.6 | 58.6 | 90 | 28 | 559 [ 2.49 | 1.13] 3.65] 5 | .0 
October----| 57.3 | 36.6 | 46.9 | 81 | 18 | 248 | 2.25 | .68| 3.52| 4 | 1.2 
November---| 37.7 | 21.0 | 29.3 | 63 | -9 ] 26 | 1.03 | .40| 1.57| 3 | 7.6 
December---| 22.3 | 3.6 | 13.0 | 47 1 -30 | 1 | .85 | .35| 1.27| 3 | 9.7 
| | | | | | | | | | | 
Yearly: | | | | | | | | | | | 
Average---| 52.4 | 30.8 | 41.6 | --- | --- | — | ---| ---- ---- -- | --- 
Extreme--- | 102 | -41 | --- | 98 | -37 [ --- | --- | ---| ---| --- | --- 
Total----- | — | — | — | --- | --- | 4,165 | 26.58 | 21.85] 31.03| 55 | 52.9 
| | | | | | | | | | | 
FERGUS | | | | | | | | | | | 
FALLS: | | | | | | | | | | | 
January----| 16.6 | -3.4 | 6.6 | 44 | -31 | ο | 0.73 | 0.23| 1.14| 2 | 11.3 
February---| 22.7 | 2.4 | 12.6 | 47 | -30 | 0 | «55 | «20 .84| 2 1 6.3 
March------ | 36.2 | 17.2 | 26.7 | 65 | -17 | 18 | 1.14 | .60| 1.62| 3 | 7.4 
April------ | 53.8 | 32.2 | 43.0 | 83 | 9 | 159 | 2.06 | .73| 3.17| 4 | 2.0 
May-------- | 68.3 | 44.9 | 56.6 | 90 | 25 | 499 | 2.70 | 1.28| 3.92] 6 | .0 
June------- | 76.8 | 54.3 | 65.6 | 94 | 39 | 739 | 3.75 | 2.15] 5.17] 6 | .0 
July------- | 82.2 | 59.7 | 70.9 | 97 | 45 | 927 | 3.35 | 1.67| 4.80| 5 | .0 
August----- | 80.1 | 56.9 | 68.5 | 96 | 41 | 854 | 3.12 | 1.59| 4.45] 5 | .0 
September--| 69.3 | 46.8 | 58.1 | 91 | 28 | 521 | 2.48 | 1.03! 3.71] 4 | .0 
October----| 57.2 | 35.6 | 46.4 | 83 1 17 | 224 | 1.80 | .55| 2.81 3 i «2 
November---| 37.5 | 20.8 29.1 | 64 | -8 | 24 | .91 | .30| 1.42| 2 | 4.7 
December---| 21.5 | а.0 | 12.8 | 47 | -26 | 1 | .66 | .23| 1.02] 2 | 9.0 
| | | | | | | | | | | 
Yearly: | | | | | | | | | | | 
Average---| 51.8 | 30.9 | 41.4 | --- 1 --- | — | ---! ---| ---| --- | --- 
Extreme--- | 102 | -40 | --- | 102 | -33 | --- | --- | ---| ---| --- | --- 
Total----- | --- | --- | --- | --- | --- | 3,965 | 23.24 | 14.88| 29.35] 44 | 40.9 


* A growing degree day із а unit of heat available for plant growth. It сап be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth is minimal for the principal crops in the area (40 degrees F). 
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Freeze Dates in Spring and Fall 


(Recorded in the period 1961-90 at Ottertail and Fergus 


Falls, Minnesota) 


Probability 


OTTERTAIL 


| 

| 

| 

| 
Last freezing | 
temperature | 
in spring: | 
1 year in 10 | 
later than-- | 

2 years in 10 | 
later than-- | 

5 years in 10 | 
later than-- | 

| 

| 

| 

| 

| 


First freezing 

temperature 

in fall: 
1 year in 10 
earlier than--| Oct. 
2 years in 10 | 
earlier than--| Oct. 
5 years in 10 | 
earlier than--| Oct. 


FERGUS FALLS 


| 
| 
| 
Last freezing | 
temperature | 
in spring: | 
1 year in 10 | 
later than-- | Apr. 

2 years in 10 | 

later than-- | 

5 years in 10 | 

later than-- | 

| 

| 

| 

| 

| 


Apr. 
Apr. 


First freezing 
temperature 
in fall: 
1 year in 10 
earlier than--| Oct. 
2 years in 10 | 
earlier than--| Oct. 
5 years in 10 | 
earlier than--| Oct. 
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28 


24 
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Temperature 
28 °F 
or lower 
May 13 
May 8 
Apr. 29 
Sept. 26 
Oct. 1 
Oct. 10 
May 12 
May 7 
Apr. 26 
Sept. 24 
Sept. 29 
Oct. 8 


32 OF 
or lower 
May 21 
May 17 
May 8 
Sept. 15 
Sept. 19 
Sept. 28 
May 22 
May 17 
May 7 
Sept. 14 
Sept. 18 
Sept. 28 
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Growing Season 


(Recorded in the period 1961-90 at Ottertail and 


Fergus Falls, Minnesota) 


Probability 


OTTERTAIL: 


9 years 


8 years 


5 years 


2 years 


in 


in 


in 


in 


10 


10 


10 


10 


1 year in 10 


FERGUS FALLS: 


9 years 
8 years 
5 years 


2 years 


in 


in 


in 


in 


10 


10 


10 


10 


1 year in 10 


Daily minimum temperature 
during growing season 


Higher 
than 
24 °F 
Days 


156 
163 
175 
188 


194 


155 


162 


Higher 
than 
28 ОР 
Days 


140 


138 


145 


Higher 
than 
32 °F 
Days 


126 


131 


122 
129 
142 
155 


161 
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The general soil map in this publication shows 
broad areas that have a distinctive pattern of soils, 
relief, and drainage. These areas are called soil 
associations. Each association on the general soil 
map is a unique natural landscape. Typically, it 
consists of one or more major soils or miscellaneous 
areas and some minor soils or miscellaneous areas. It 
is named for the major soils or miscellaneous areas. 
The soils or miscellaneous areas making up one 
association can occur in another but in a different 
pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas 
of suitable soils or miscellaneous areas can be 
identified on the map. Likewise, areas that are not 
suitable can be identified. 

Because of its small scale, the map is not suitable 
for planning the management of a farm or field or for 


selecting a site for a road or building or other structure. 


The soils in any one association differ from place to 
place in slope, depth, drainage, and other 
characteristics that affect management. 


Soils That Formed Dominantly in Loamy 
Glacial Till and Organic Material Under 
Dominantly Forested Vegetation 


1. Blowers-Paddock-Cathro Association 


Setting 


Landform and position on the landform: Backslopes 
and toeslopes on drumlins and depressions 
between drumlins (fig. 3) 

Slope range: 0 to 5 percent 


Composition 


Percent of the survey area: 6 

Extent of the components in the association: 
Blowers and similar soils—43 percent 
Paddock and similar soils—18 percent 
Cathro and similar soils—15 percent 
Minor soils—24 percent 


Soil Properties and Qualities 
Blowers 


Drainage class: Moderately well drained 
Parent material: Till 
Surface texture: Fine sandy loam 


Paddock 


Drainage class: Somewhat poorly drained 
Parent material: Till 
Surface texture: Sandy loam 


Cathro 


Drainage class: Very poorly drained 

Parent material: Organic material over glaciolacustrine 
deposits or till 

Surface texture: Muck 


Minor Soils 


* Pinelake and similar soils 

* Epoufette and similar soils 

* Oylen and similar soils 

* Runeberg and similar soils 
* Rockwood and similar soils 
* Hillview and similar soils 

* Becida and similar soils 


Soils That Formed Dominantly in Loamy 
Glacial Till and Organic Material Under 
Dominantly Prairie Vegetation 


2. Chapett-Sisseton-Friberg Association 


Setting 


Landform and position on the landform: Backslopes, 
summits, and swales on moraines (fig. 4) 
Slope range: 0 to 30 percent 


Composition 


Percent of the survey area: 8 
Extent of the components in the association: 
Chapett and similar soils—52 percent 
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Figure 3.— Typical pattern of soils and parent material in the Blowers-Paddock-Cathro association. 


Sisseton and similar soils—17 percent Parent material: Till 
Friberg and similar soils—10 percent Surface texture: Loam 
Minor soils—21 percent š 
Friberg 
Soil Properties and Qualities Drainage class: Poorly drained 


Chapett Parent material: Colluvium over till 
Surface texture: Loam 

Drainage class: Well drained 

Parent material: Till 

Surface texture: Loam * Quam and similar soils 

* Weetown and similar soils 

* Lizzie and similar soils 


Drainage class: Well drained * Cathro and similar soils 


Minor Soils 


Sisseton 


Otter Tail County, Minnesota— Part | 


3. Sisseton-Heimdal-Quam Association 


Setting 


Landform and position on the landform: Backslopes, 
summits, and depressions on moraines 
Slope range: 0 to 30 percent 


Composition 


Percent of the survey area: 3 

Extent of the components in the association: 
Sisseton and similar soils—37 percent 
Heimdal and similar soils—29 percent 
Quam and similar soils—9 percent 
Minor soils—25 percent 


Soil Properties and Qualities 
Sisseton 


Drainage class: Well drained 
Parent material: Till 
Surface texture: Loam 


Heimdal 


Drainage class: Well drained 
Parent material: Till 
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Surface texture: Loam 
Quam 


Drainage class: Very poorly drained 
Parent material: Glaciolacustrine deposits over till 
Surface texture: Silt loam - 


Minor Soils 


* Lakepark and similar soils 
* Darnen and similar soils 

* Arvilla and similar soils 

* Sandberg and similar soils 


4. Formdale-Aazdahl-Parnell 
Association 


Setting 


Landform and position on the landform: Backslopes, 
summits, swales, toeslopes, and rises on 
moraines 

Slope range: 0 to 20 percent 


Composition 


Percent of the survey area: 4 
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Figure 4.—Typical pattern of soils and parent material in the Chapett-Sisseton-Friberg association. 
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Extent of the components in the association: 
Formdale and similar soils—32 percent 
Aazdahl and similar soils—26 percent 
Parnell and similar soils—1 2 percent 
Minor soils—30 percent 


Soil Properties and Qualities 
Formdale 


Drainage class: Well drained 
Parent material: Till 
Surface texture: Clay loam 


Aazdahl 


Drainage class: Moderately well drained 
Parent material: Till 
Surface texture: Clay loam 


Parnell 


Drainage class: Poorly drained 
Parent material: Glaciolacustrine deposits over till 
Surface texture: Silt loam 


Minor Soils 


* Buse and similar soils 

* Hamerly and similar soils 
* Roliss and similar soils 

* Langhei and similar soils 
o Quam and similar soils 


5. Barnes-Langhei-Lakepark 
Association 


Setting 


Landform and position on the landform: Backslopes, 
summits, and swales on moraines (fig. 5) 
Slope range: 1 to 20 percent 


Composition 


Percent of the survey area: 6 

Extent of the components in the association: 
Barnes and similar soils—40 percent 
Langhei and similar soils—26 percent 
Lakepark and similar soils—14 percent 
Minor soils—20 percent 


Soil Properties and Qualities 
Barnes 


Drainage class: Well drained 
Parent material: Till 
Surface texture: Loam 
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Langhei 


Drainage class: Well drained 
Parent material: Till 
Surface texture: Loam 


Lakepark 


Drainage class: Poorly drained 
Parent material: Colluvium over till 
Surface texture: Loam 


Minor Soils 


* Darnen and similar soils 
* Hamerly and similar soils 
* Rothsay and similar soils 
* Buse and similar soils 

* Quam and similar soils 


Soils That Formed Dominantly in Loamy 
Glacial Till and Sandy Glacial Outwash 
Under Dominantly Forested Vegetation 


6. Snellman-Naytahwaush-Lida 
Association 


Setting 


Landform and position on the landform: Backslopes 
and summits on moraines (fig. 6) 
Slope range: 1 to 45 percent 


Composition 


Percent of the survey area: 11 

Extent of the components in the association: 
Snellman and similar soils—53 percent 
Naytahwaush and similar 5015—13 percent 
Lida and similar soils—8 percent 
Minor soils—26 percent 


Soil Properties and Qualities 
Snellman 


Drainage class: Well drained 
Parent material: Till 
Surface texture: Sandy loam 


Naytahwaush 


Drainage class: Well drained 
Parent material: Till 
Surface texture: Clay loam 


Lida 


Drainage class: Well drained 
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Figure 5.—Typical pattern of soils and parent material in the Barnes-Langhei-Lakepark association. 


Parent material: Glacial outwash 
Surface texture: Sandy loam 


Minor Soils 


е Mahkonce and similar soils 

e Knute and similar soils 

* Cathro and similar soils 

* Brandsvold and similar soils 
* Seelyeville and similar soils 

* Egglake and similar soils 


Soils That Formed Dominantly in Loamy 
Glacial Till and Organic Material Under 
Mixed Prairie and Forested Vegetation 


7. Forman-Buse-Peever Association 


Setting 


Landform and position on the landform: Backslopes 
and summits on moraines (fig. 7) 


Slope range: 2 to 20 percent 
Composition 


Percent of the survey area: 6 

Extent of the components in the association: 
Forman and similar soils—36 percent 
Buse and similar soils—16 percent 
Peever and similar soils—15 percent 
Minor soils—33 percent 


Soil Properties and Qualities 
Forman 


Drainage class: Well drained 
Parent material: Till 
Surface texture: Clay loam 


Buse 


Drainage class: Well drained 
Parent material: Till 
Surface texture: Loam 
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Figure 6.--Туріса! pattern of soils and parent material in the Snellman-Naytahwaush-Lida association. 


Peever 


Drainage class: Well drained 
Parent material: Till 
Surface texture: Clay loam 


Minor Soils 


* Mehurin and similar soils 

* Parnell and similar soils 

« Gonvick and similar soils 

* Parnell, depressional, and similar soils 
* Cathro and similar soils 


8. Kandota-Knute-Brandsvold 
Association 


Setting 


Landform and position on the landform: Backslopes, 
toeslopes, and swales on moraines (fig. 8) 
Slope range: 0 to 20 percent 


Composition 


Percent of the survey area: 12 

Extent of the components in the association: 
Kandota and similar 5015—57 percent 
Knute and similar soils—18 percent 
Brandsvold and similar soils—9 percent 
Minor soils—16 percent 


Soil Properties and Qualities 
Kandota 


Drainage class: Well drained 
Parent material: Till 
Surface texture: Sandy loam 


Knute 


Drainage class: Moderately well drained 
Parent material: Till 
Surface texture: Fine sandy loam 
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Brandsvold 


Drainage class: Poorly drained 
Parent material: Till 
Surface texture: Fine sandy loam 


Minor Soils 


* Cathro and similar soils 

* Lida and similar soils 

е Nitche and similar soils 

* Clitherall and similar soils 

* Pinelake, till substratum, and similar soils 
* Bluffton and similar soils 

* Leaflake and similar soils 


9. Waukon-Cathro-Gonvick Association 


Setting 


Landform and position on the landform: Backslopes, 
summits, depressions, swales, toeslopes, and 
footslopes on moraines (fig. 9) 

Slope range: 0 to 30 percent 
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Composition 


Percent of the survey area: 4 

Extent of the components in the association: 
Waukon and similar soils—55 percent 
Cathro and similar soils—15 percent 
Gonvick and similar soils—10 percent 
Minor soils—20 percent 


Soil Properties and Qualities 
Waukon 


Drainage class: Well drained 
Parent material: Till 
Surface texture: Loam 


Cathro 


Drainage class: Very poorly drained 

Parent material: Organic material over glaciolacustrine 
deposits or till 

Surface texture: Muck 


Gonvick 


Drainage class: Moderately well drained 


Figure 7.—Typical pattern of soils and parent material in the Forman-Buse-Peever association. 
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Figure 8.—Typical pattern of soils and parent material in the Kandota-Knute-Brandsvold association. 


Parent material: Till 
Surface texture: Loam 


Minor Soils 


* Parnell and similar soils 

* Naytahwaush and similar soils 

* Parnell, depressional, and similar soils 
» Bygland and similar soils 


Soils That Formed Dominantly in Organic 
Material and Sandy Glacial Outwash 


Under Mixed Forested and Prairie 
Vegetation 


10. Nidaros-Seelyeville-Pinelake 
Association 
Setting 


Landform and position on the landform: Depressions, 
flats, and rises on outwash plains 
Slope range: 0 to 2 percent 


Otter Tail County, Minnesota— Part I 


Composition 


Percent of the survey area: 1 

Extent of the components in the association: 
Nidaros and similar soils—37 percent 
Seelyeville and similar soils—24 percent 
Pinelake and similar soils—21 percent 
Minor soils—18 percent 


Soil Properties and Qualities 


Nidaros 


Drainage class: Very poorly drained 

Parent material: Organic materials over glacial 
outwash 

Surface texture: Muck 
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Seelyeville 


Drainage class: Very poorly drained 
Parent material: Organic materials 
Surface texture: Muck 


Pinelake 


Drainage class: Poorly drained 
Parent material: Glacial outwash 
Surface texture: Sandy loam 


Minor Soils 


* [вап and similar soils 
Epoufette and similar soils 
* Meehan and similar soils 

* Eagleview and similar soils 
Oylen and similar soils 


Figure 9.—An area of the Waukon-Cathro-Gonvick association. Water erosion is a management concern in the more sloping areas, 
and the depth to the water table is a concern in the nearly level or concave areas. 
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Soils That Formed Dominantly in Sandy 
Glacial Outwash and Organic Material 
Under Dominantly Prairie Vegetation 


11. Hubbard-Duelm-Nidaros Association 


Setting 


Landform and position on the landform: Backslopes, 
rises, flats, and depressions on outwash plains 
Slope range: 0 to 12 percent 


Composition 


Percent of the survey area: 3 

Extent of the components in the association: 
Hubbard and similar soils—77 percent 
Duelm and similar soils—6 percent 
Nidaros and similar soils—2 percent 
Minor soils—15 percent 


Soil Properties and Qualities 
Hubbard 


Drainage class: Excessively drained 
Parent material: Glacial outwash 
Surface texture: Loamy sand 


Duelm 


Drainage class: Moderately well drained 
Parent material: Glacial outwash 
Surface texture: Loamy sand 


Nidaros 


Drainage class: Very poorly drained 

Parent material: Organic materials over glacial 
outwash 

Surface texture: Muck 


Minor Soils 


* Forada and similar soils 

* |san and similar soils 

* Sverdrup and similar soils 
« Verndale and similar soils 
* Clontarf and similar soils 
* Oylen and similar soils 


12. Dorset-Corliss-Nidaros Association 


Setting 


Landform and position on the landform: Summits, 
backslopes, and depressions on outwash plains 
(fig. 10) 

Slope range: 0 to 35 percent 
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Composition 


Percent of the survey area: 13 

Extent of the components in the association: 
Dorset and similar soils—53 percent 
Corliss and similar soils—16 percent 
Nidaros and similar soils—8 percent 
Minor soils—23 percent 


Soil Properties and Qualities 
Dorset 


Drainage class: Well drained 
Parent material: Glacial outwash 
Surface texture: Sandy loam 


Corliss 


Drainage class: Excessively drained 
Parent material: Glacial outwash 
Surface texture: Loamy sand 


Nidaros 


Drainage class: Very poorly drained 

Parent material: Organic materials over glacial 
outwash 

Surface texture: Muck 


Minor Soils 


* Oylen and similar soils 

* Pinelake and similar soils 
* Nitche and similar soils 

* Almora and similar soils 


13. Arvilla-Sverdrup-Sandberg 
Association 


Setting 


Landform and position on the landform: Flats, rises, 
and backslopes on outwash plains (fig. 11) 
Slope range: 0 to 20 percent 


Composition 


Percent of the survey area: 12 

Extent of the components in the association: 
Arvilla and similar soils—34 percent 
Sverdrup and similar soils—24 percent 
Sandberg and similar soils—20 percent 
Minor soils—22 percent 


Soil Properties and Qualities 
Arvilla 


Drainage class: Somewhat excessively drained 
Parent material: Glacial outwash 


Otter Tail County, Minnesota—Part | 
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Figure 10.—Typical pattern of soils and parent material in the Dorset-Corliss-Nidaros association. 


Surface texture: Sandy loam 
Sverdrup 


Drainage class: Well drained 
Parent material: Glacial outwash 
Surface texture: Sandy loam 


Sandberg 


Drainage class: Excessively drained 
Parent material: Glacial outwash 
Surface texture: Loamy sand 


Minor Soils 


* Fordville and similar soils 
* Clontarf and similar soils 
* Oylen and similar soils 

* Corliss and similar soils 
* Forada and similar soils 
* Nidaros and similar soils 


Soils That Formed Dominantly in Sandy 
Glacial Outwash and Organic Material 
Under Dominantly Forested Vegetation 


14. Bluffcreek-Nidaros-Epoufette 
Association 


Setting 


Landform and position on the landform: Swales, flats, 
depressions, and rises on outwash plains 
Slope range: 0 to 3 percent 


Composition 


Percent of the survey area: 3 

Extent of the components in the association: 
Вішісгеек and similar soils—27 percent 
Nidaros and similar soils—16 percent 
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Figure 11.— Typical pattern of soils and parent material іп the Arvilla-Sverdrup-Sandberg association. 


Epoufette and similar soils—14 percent 
Minor soils—43 percent 


Soil Properties and Qualities 


Bluffcreek 


Drainage class: Moderately well drained 
Parent material: Glacial outwash 
Surface texture: Sandy loam 


Nidaros 


Drainage class: Very poorly drained 
Parent material: Organic materials over outwash 
Surface texture: Muck 


Epoufette 


Drainage class: Poorly drained 
Parent material: Glacial outwash 
Surface texture: Sandy loam 


Minor Soils 


* Seelyeville and similar soils 
* Lida and similar soils 

* Eagleview and similar soils 
* Clearriver and similar soils 


15. Lida-Two Inlets-Nidaros Association 


Setting 


Landform and position on the landform: Backslopes, 
summits, and depressions on outwash plains and 
kame moraines (fig. 12) 

Slope range: 0 to 50 percent 


Composition 


Percent of the survey area: 6 
Extent of the components in the association: 
Lida and similar soils—45 percent 


Otter Tail County, Minnesota— Part 1 


Two Inlets and similar soils—30 percent 
Nidaros and similar soils—10 percent 
Minor soils—15 percent 


Soil Properties and Qualities 
Lida 


Drainage class: Well drained 
Parent material: Glacial outwash 
Surface texture: Sandy loam 


Two Inlets 


Drainage class: Somewhat excessively drained 
Parent material: Glacial outwash 
Surface texture: Sandy loam 


Nidaros 


Drainage class: Very poorly drained 
Parent material: Organic materials over outwash 
Surface texture: Muck 


Minor Soils 


* Epoufette and similar soils 
* Bluffcreek and similar soils 
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* Almora and similar soils 


Soils That Formed Dominantly in Loamy 
Glacial Till and Sandy, Loamy, and Silty 
Glaciolacustrine Sediments Under 
Dominantly Prairie Vegetation 


16. Hamerly-Rockwell-Mustinka 
Association 


Setting 


Landform and position on the landform: Flats, rises, 
and swales on lake plains 
Slope range: 0 to 4 percent 


Composition 


Percent of the survey area: 1 

Extent of the components in the association: 
Hamerly and similar soils—33 percent 
Rockwell and similar soils—19 percent 
Mustinka and similar soils—13 percent 
Minor soils—35 percent 


Figure 12.—Typical pattern of soils and parent material in the Lida-Two Inlets-Nidaros association. 
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Soil Properties and Qualities 
Hamerly 


Drainage class: Somewhat poorly drained 
Parent material: Till 
Surface texture: Clay loam 


Rockwell 


Drainage class: Poorly drained 
Parent material: Glaciolacustrine deposits over till 
Surface texture: Loam 


Mustinka 


Drainage class: Poorly drained 
Parent material: Glaciolacustrine deposits over till 
Surface texture: Silty clay loam 


Minor Soils 


* Roliss and similar soils 
* Swenoda and similar soils 
* Kittson and similar soils 
* Sandberg and similar soils 
* Doran and similar soils 


17. Rockwell-Wolverton-Foldahl 
Association 
Setting 


Landform and position on the landform: Flats, rises, 
and swales on lake plains 
Slope range: 0 to 3 percent 


Composition 


Percent of the survey area: 1 

Extent of the components in the association: 
Rockwell and similar soils—30 percent 
Wolverton and similar soils—25 percent 
Foldahl and similar soils—15 percent 
Minor soils—30 percent 


Soil Properties and Qualities 
Rockwell 


Drainage class: Poorly drained 
Parent material: Glaciolacustrine deposits over till 
Surface texture: Loam 


Wolverton 


Drainage class: Moderately well drained 
Parent material: Glaciolacustrine deposits over till 
Surface texture: Very fine sandy loam 


Foldahl 


Drainage class: Moderately well drained 
Parent material: Glaciolacustrine deposits over till 
Surface texture: Loamy fine sand 


Minor Soils 


* Hamerly and similar soils 
* Arveson and similar soils 

* Sandberg and similar soils 
* Grimstad and similar soils 
* Winger and similar soils 
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Formation and Classification of the Soils 


This section relates the soils in the survey area to 
the major factors of soil formation and describes the 
System of soil classification. 


Formation of the Soils 


Soil is a natural body produced by the action of soil- 
forming processes on materials deposited or 
accumulated by geologic forces. Soils form through 
complex processes that can be grouped into four 
general categories. These are additions, removals, 
transfers, and transformations. These processes affect 
soil formation in differing degrees. 

The accumulation of organic matter in the surface 
layer of the mineral soils is an example of an addition. 
This accumulation is the main reason for the dark 
color of the surface layer. 

The leaching of calcium carbonate from the upper 1 
to 4 feet in many of the soils in the county is an 
example of removal. Initially the parent material of 
these soils had calcium carbonate throughout, but the 
calcium carbonate has been moved down from the 
upper part of the soil profile by percolating water. 

The translocation of clay from the surface layer or 
subsurface layer into the subsoil of the forested soils in 
the county is an example of a transfer. The surface 
and subsurface layers are zones of eluviation, or loss. 
The subsoil is a zone of illuviation, or gain. The subsoil 
has more clay than the parent material initially had. 
Thin clay films аге in pores and on the faces of peds in 
the subsoil. 

An example of a transformation is the reduction of 
iron. This process takes place under wet, saturated 
conditions in which there is no oxygen. Gleying, or iron 
depletion, is evident in the Bluffton, Forada, and 
Parnell soils, which have a dominantly gray subsoil. 
Reduced iron is soluble. It commonly has been moved 
short distances in the soils. Part of this iron can be 
reoxidized and segregated in the form of iron 
concentrations or concretions. 

The soil-forming processes and the physical and 
chemical features of the soil in a given area are 
influenced by the composition of the parent material, 
the climate under which the soil material accumulated, 
the plant and animal life on and in the soil, the relief or 


topography, and the length of time that the forces of 
soil formation have acted on the soil material (Jenny, 
1941). All of these factors of soil formation are 
interrelated. The interaction between one or more of 
the factors can influence the physical or chemical 
makeup of the soil. The following paragraphs describe 
the five major factors of soil formation. 


Climate 


Otter Tail County has a cool, subhumid, continental 
climate characterized by cold winters and hot 
summers. Water from melting snow and rainfall 
dissolves minerals and supports biological activity. 
Water transports minerals and organic residues into 
and across the soil. Temperature influences the kinds 
and growth rates of plants and animals in and on the 
soil. The rates of physical and chemical weathering of 
soil are also controlled by temperature. Freezing of the 
soil during the winter slows the soil-forming processes. 
The alternate freezing and thawing disintegrate the 
parent material, and frost heaving helps to mix the soil 
material. Rainfall can influence the downward or 
upward movement of calcium carbonate in the soil. 

Climate was responsible for the types of vegetation 
under which the soils formed. Prairie vegetation 
enhanced the accumulation of organic matter in the 
soils, but less organic matter accumulated under forest 
vegetation. 


Living Organisms 


The native vegetation of Otter Tail County is 
grouped into five major types. The western one-third of 
the county was dominated by prairies. Forests of 
aspen-birch-conifer were in the northeastern part of 
the county. Between the prairie and pine forests are 
the hardwood forests of maple-basswood-oak and 
savannas of scattered bur oak or brush and grass. 
Throughout the county the lower lying areas are 
dominated by wetland vegetation. In the western part 
of the county, wetlands were dominantly marshes of 
cattails and sedges. In the eastern part of the county, 
the wetlands were dominated by tamarack and black 
ash. Fire was a major influence on the distribution of 
the vegetation types. Fires fashioned the prairies and 
the savannas. Fires were more prevalent on the 
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droughty outwash soils, which promoted prairie and 
savanna vegetation, than in forested areas. Areas 
characterized by lower evapotranspiration and soils 
with a greater water-holding capacity favored forest 
vegetation (Heinselman, 1974). 

All forms of life, both in and on the soil, influence 
the chemical, physical, and biological processes 
associated with soil formation. Bacteria, earthworms, 
and other forms of animal life aid in the weathering of 
materials, the transformation processes, and the 
decomposition of organic matter. Also, earthworms 
and small burrowing animals help to mix soil materials 
in the surface layer and subsoil. Plants, including fungi, 
influence soil formation by returning decaying plant 
residue to the soil and furthering decomposition. Plant 
roots loosen the soil and bring minerals up from the 
parent material. Vegetation influences soil structure 
and the movement of nutrients up and down through 
the soil. Generally, plants have a greater influence 
than animals on soil formation. 

Human activities also influence soil formation. 
Farming and land clearing practices increase the 
intensity of some soil-forming processes. Accelerated 
erosion of the surface layer has occurred in 
unprotected areas of farmland. Such activities as 
altering drainage conditions, maintaining fertility, 
changing vegetation, and altering runoff and the 
infiltration of water continue to have an important effect 
on soil formation. 


Topography 


Topography is an important factor in soil formation 
because it affects drainage, aeration, and erosion. 
Differences in topography can account for the 
formation of different soils from the same parent 
material. Topography influences runoff and drainage 
conditions that can affect types of vegetation and 
chemical changes taking place on or in the soil. Runoff 
reduces the amount of water that can leach the soil 
and be used by plants. Uncontrolled runoff causes 
erosion. 

Soil drainage classes can be related to the position 
of the soil on the landscape. For example, the 
positions of Kandota, Knute, Brandsvold, and Bluffton 
soils, which occur on the Henning Till Plain, are 
generally predictable. Each soil occupies a particular 
landscape position. The well drained Kandota soils are 
on convex, gently sloping to moderately steep 
backslopes; the moderately well drained Knute soils 
are on plane, gently sloping footslopes and toeslopes; 
the poorly drained Brandsvold soils are in nearly level, 
plane and slightly concave positions on toeslopes 
and head slopes and in shallow drainageways; and 
the very poorly drained Bluffton soils are in 
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depressions and the more concave drainageways. 
In Otter Tail County, relief ranges from level to very 
steep. 


Parent Material 


The parent materials of most of the soils in Otter 
Tail County were directly or indirectly derived from a 
series of glaciers that spread across the county and 
later melted. Glacial till, glacial outwash, and 
glaciolacustrine deposits are general terms used to 
characterize the type and origin of the parent materials 
and the associated geomorphic area where the parent 
materials occur. 

As different glaciers advanced across the land, 
rocks, clay, silt, and sand were transported and 
deposited by the glacial ice, by the melting ice, or from 
meltwaters flowing from the ice. The physical and 
chemical properties of the parent material were 
acquired from areas over which the glacial ice 
advanced. 

About 60 percent of the soils in the county formed 
in glacial till, 36 percent in glacial outwash, 2 percent 
in glaciolacustrine deposits, and 2 percent in organic 
material, dominantly herbaceous plants. The parent 
materials are generally associated with a distinct 
geomorphic area. 

The two main types of glacial till in the county are 
characterized by the percent of clay, sand, and silt; soil 
reaction; and type of stones making up the till fabric. 
The tills are separated into two main groups. Tills that 
have less than 18 percent clay are generally called the 
Wadena Lobe or Winnipeg Lobe Till. Till that contains 
more than 18 percent clay is recognized as the Des 
Moines Lobe Till (Hobbs and Goebel, 1982). 

The parent material on the Henning Till Plain is 
dominantly Wadena Lobe Till. Brandsvold, Kandota, 
and Knute soils are the major soils that formed in this 
till. Clitherall, Leaflake, and Nitche soils are 
representative of soils that formed in sandy eolian or 
outwash material deposited over till. 

The dominant parent materials of the Alexandria 
Moraine consist of both Wadena Lobe and Des 
Moines Lobe Till (Schneider). Chapett, Friberg, 
Heimdal, Sisseton, and Snellman soils formed in 
Wadena Lobe Till. Forman, Gonvick, Naytahwaush, 
Parnell, Peever, and Waukon soils are examples of 
soils that formed in Des Moines Lobe Till in the 
Alexandria and Altamont Moraines. Also, there are 
local areas of outwash, glaciolacustrine deposits, and 
organic soils and areas that have clayey or silty 
lacustrine sediments over both types of till. Also in the 
Alexandria Moraine are ice-walled lake plains. The 
soils in these areas formed in thick, clayey lacustrine 
sediments. 


Otter Tail County, Minnesota—Part | 


The dominant parent material of the Big Stone 
Moraine is fine loamy till. Barnes, Langhei, Lakepark, 
Formdale, Aazdahl, and Parnell soils are the major 
soils that formed in this till. Cathro soils formed in 
organic material over till. Seelyeville and Rifle soils 
formed in deep or very deep organic material on till 
plains and moraines. 

Several outwash sediments derived from different 
sources and at different times are scattered 
throughout the county on pitted outwash plains and 
kame moraines. The parent material ranges from 
sands to loamy mantled sands and gravels. Hubbard, 
Duelm, Dorset, Corliss, Pinelake, Oylen, Arvilla, 
Sandberg, Lida, Two Inlets, and Eagleview soils are 
the major soils that formed in outwash. Nidaros soils 
formed in organic material over loamy sediments 
underlain by sandy or gravelly sediments. Rifle and 
Seelyeville soils are the major soils that formed in 
deep or very deep organic materials on outwash 
plains. 

The parent materials of the Red River Valley, 
formerly Glacial Lake Agassiz, are fine-loamy till and 
glaciolacustrine deposits. Hamerly, Doran, and 
Grimstad soils are the major soils in the part of the 
Red River Valley that is in Otter Tail County. 


Time 


Time is required for the transformation of the parent 
material into a natural body that exhibits genetically 
altered soil layers or soil development. Generally, the 
maturity of a soil is indicated by the degree of soil 
development. 

Immediately after the glacier receded and outwash 
materials were deposited about 10,000 to 12,000 
years ago, the soil could not support the vegetation or 
crops that are now grown. Plants that could grow on 
fresh parent material and tolerate the cold climate 
contributed to soil development. With time, climatic 
changes, and the succession of plants, soils reached 
a state of relative equilibrium. This state of equilibrium 
between the soil, vegetation, and climate was changed 
when the clearing and plowing of land began about 
135 years ago. 

The catena of Rockwood, Blowers, and Paddock 
soils in the Wadena Drumlin Field represents the most 
mature or oldest soils in Otter Tail County. This fact is 
based on the age and source of the parent material as 
determined by laboratory analysis and on the extent of 
soil development. Soils that formed in recent lake 
beach deposits and in the alluvium along rivers and 
streams are young and exhibit no soil development or 
only weak development. In respect to geological time, 
all of the soils in the county are young. 
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Classification of the Soils 


The system of soil classification used by the 
National Cooperative Soil Survey has six categories 
(USDA, 1999). Beginning with the broadest, these 
categories are the order, suborder, great group, 
subgroup, family, and series. Classification is based on 
soil properties observed in the field or inferred from 
those observations or from laboratory measurements. 
The table “Classification of the Soils” in Parts | and II 
of this publication shows the classification of the soils 
in the survey area. The categories are defined in the 
following paragraphs. 

ORDER. Twelve soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in sol. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or 
properties that reflect the most important variables 
within the orders. The last syllable in the name of a 
suborder indicates the order. An example is Aquoll 
(Aqu, meaning water, plus oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into 
great groups on the basis of close similarities in kind, 
arrangement, and degree of development of 
pedogenic horizons; soil moisture and temperature 
regimes; and base status. Each great group is 
identified by the name of a suborder and by a prefix 
that indicates a property of the soil. An example is 
Endoaquolls (Endo, meaning within, plus aquoll, the 
suborder of the Mollisols that has an aquic moisture 
regime). 

SUBGROUP Each great group has a typic 
subgroup. Other subgroups are intergrades or 
extragrades. The typic is the central concept of the 
great group; it is not necessarily the most extensive. 
Intergrades are transitions to other orders, suborders, 
or great groups. Extragrades have some properties 
that are not representative of the great group but do 
not indicate transitions to any other known kind of soil. 
Each subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Endoaquolls. 

FAMILY. Families are established within a 
subgroup on the basis of physical and chemical 
properties and other characteristics that affect 
management. Generally, the properties are those of 
horizons below plow depth where there is much 
biological activity. Among the properties and 
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characteristics considered are particle-size class, 
mineral content, temperature regime, thickness of the 
root zone, consistence, moisture equivalent, slope, 
and permanent cracks. А family name consists of the 
name of a subgroup preceded by terms that indicate 
soil properties. An example is fine-loamy, mixed, mesic 
Typic Endoaquolls. 
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SERIES. Тһе series consists of soils that have 
similar horizons in their profile. The horizons are 
similar in color, texture, structure, reaction, 
consistence, mineral and chemical composition, 
and arrangement in the profile. The texture of the 
surface layer or of the substratum can differ within 
a series. 
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Classification of the Soils 


(An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those 
characteristics that are outside the range of the series) 


Soil name | Family or higher taxonomic class à 
| 
| 


————— |Aquic Haploborolls, fine-loamy, mixed 
l——— |Typic Udipsamments, mixed, frigid 

------------------- |Boralfic Udic Argiborolls, fine-loamy over sandy or sandy-skeletal, mixed 

------------------ |Aquolls 

------------------ |Түріс Calciaquolls, coarse-loamy, frigid 

-|Udic Haploborolls, sandy, mixed 

------------------- |Udic Haploborolls, fine-loamy, mixed 

med ج‎ IE |Mollic Glossaqualfs, coarse-loamy, mixed, frigid 

-|Aquic Arenic Eutroboralfs, loamy, mixed 

-|Glossaquic Eutroboralfs, coarse-loamy, mixed 

-|Oxyaquic Eutroboralfs, coarse-loamy, mixed 
----------------- |Typic Endoaquolls, fine-loamy, mixed, frigid 

-------------------- |Түріс Calciaquolls, coarse-silty, frigid 

--------------- |Түріс Argiaquolls, fine-loamy, mixed, frigid 


-------............... |Udic Calciborolls, fine-loamy, mixed 
------------------ |Aquertic Argiborolls, fine, montmorillonitic 
------------------- [Terric Borosaprists, loamy, mixed, euic 
-|Вока1Ғіс Udic Argiborolls, fine-loamy, mixed 
Clearriver----- ---- --|Aquic Udipsamments, mixed, frigid 
Clitherall- -|Aquic Argiborolls, coarse-loamy, mixed 
Clontarf----------------- |Pachic Udic Haploborolls, coarse-loamy, mixed 
Clotho------------------- [Typic Endoaquolls, coarse-loamy, mixed (calcareous), frigid 
Corliss------------------ |Typic Udipsamments, mixed, frigid 
Darnen------------------- |Pachic Udic Haploborolls, fine-loamy, mixed 
реп--------------------- |Aquic Argiborolls, fine-silty, mixed 
Dickey------------------- |Udorthentic Haploborolls, sandy over loamy, mixed 
Doran-------------------- [Aquertic Argiborolls, fine, montmorillonitic 
Dorset------------------- |Udic Argiborolls, coarse-loamy, mixed 
Duelm----- --|Aquic Haploborolls, sandy, mixed 
Eagleview- --|Argic Udipsamments, mixed, frigid 
Egeland-- --|Udic Haploborolls, coarse-loamy, mixed 
Egglake------------------ |Mollic Endoaqualfs, fine-loamy, mixed, frigid 
Epoufette---------------- [Mollic Endoaqualfs, coarse-loamy, mixed, frigid 
Flaming------------------ |Аачіс Haploborolls, sandy, mixed 
Foldahl------------------ [Aquic Haploborolls, sandy over loamy, mixed 
Forada------------------- |Түріс Endoaquolls, coarse-loamy, mixed, frigid 
Fordville |Pachic Udic Haploborolls, fine-loamy over sandy or sandy-skeletal, mixed 
Forman----- |Udic Argiborolls, fine-loamy, mixed 
Formdale |Udic Haploborolls, fine-loamy, mixed 
Foxhome- |Aquic Haploborolls, sandy-skeletal over loamy, mixed 
Friberg------------------ |Түріс Argiaquolls, fine-loamy, mixed, frigid 
Glyndon------------------ |Aeric Calciaquolls, coarse-silty, frigid 
Gonvick------------------ |Аачіс Argiborolls, fine-loamy, mixed 


|Aeric Calciaquolls, sandy over loamy, frigid 

|Aeric Calciaquolls, fine-loamy, frigid 

|Typic Endoaquolls, sandy, mixed, frigid 

|Pachic Udic Haploborolls, coarse-silty, mixed 

|Limnic Borosaprists, coprogenous, euic 

---|Bistic Humaquepts, coarse-loamy, mixed (calcareous), frigid 
|Udic Haploborolls, coarse-loamy, mixed 

[Mollic Endoaqualfs, coarse-loamy, mixed, frigid 
|Udorthentic Haploborolls, sandy, mixed 

|Typic Endoaquolls, sandy, mixed, frigid 


Kandota------------------ |Mollic Eutroboralfs, fine-loamy, mixed 

Kittson------------------ |Aquic Haploborolls, fine-loamy, mixed 
-------------------- |Aquic Асдіһоко11в, fine-loamy, mixed 
------------------- |Түріс Epiaquolls, sandy over loamy, mixed, frigid 


---|Cumulic Endoaquolls, fine-loamy, mixed, frigid 
---|Cumulic Endoaquolls, fine-silty, mixed (calcareous), frigid 
1------------------ |Түріс Eutrochrepts, fine-loamy, mixed, frigid 


46 


Classification of the Soils--Continued 


Soil name | Family or higher taxonomic class 


ҺеаҒ1аКе----------------- [Arenic Eutroboralfs, loamy, mixed 
Leafriver---------------- |Histic Humaquepts, sandy, mixed, frigid 

|Mollic Eutroboralfs, coarse-loamy, mixed 

|Typic Argiaquolls, fine, montmorillonitic, frigid 
|Boralfic Udic Argiborolls, fine-silty, mixed 
|Aquic Eutroboralfs, fine, montmorillonitic 

|Аегіс Calciaquolls, fine-silty, frigid 

|Aquic Udipsamments, mixed, frigid 

|Aquertic Argiborolls, fine, montmorillonitic 
|Түріс Argiaquolls, fine, montmorillonitic, frigid 
|Mollic Eutroboralfs, fine, montmorillonitic 
[Terric Borosaprists, loamy, mixed, еміс 

|Mollic Eutroboralfs, coarse-loamy, mixed 

|Aquic Argiborolls, fine-loamy, mixed 

|Aquic Argiborolls, coarse-loamy, mixed 

|Udollic Epiaqualfs, coarse-loamy, mixed, frigid 
|Vertic Argiaquolls, fine, montmorillonitic, frigid 


Peever------------------- |Udic Argiborolls, fine, montmorillonitic 
Pinelake----------------- |Typic Argiaquolls, coarse-loamy, mixed, frigid 
Quam--------------------- |Cumulic Endoaquolls, fine-silty, mixed, frigid 
Radium------------------- |Aquic Haploborolls, sandy, mixed 
Rifle-------------------- |Typic Borohemists, euic 
Rockwell----------------- |Typic Calciaquolls, coarse-loamy, frigid 


Rockwood----------------- |Mollic Eutroboralfs, coarse-loamy, mixed 
Roliss----- ---|Typic Endoaquolls, fine-loamy, mixed (calcareous), frigid . 


Roscommon---------------- |Mollic Psammaquents, mixed, frigid 
Кову--------------------- |Glossaquic Eutroboralfs, coarse-loamy, mixed 
Rothsay------------------ |Udic Haploborolls, coarse-silty, mixed 
Runeberg----------------- |Typic Endoaquolls, coarse-loamy, mixed, frigid 
Rushlake----------------- |Aquic Udipsamments, mixed, frigid 
Sandberg----------------- |Udorthentic Haploborolls, sandy, mixed 

Sedgeville |Fluvaquentic Endoaquolls, coarse-loamy, mixed, frigid 


[Typic Borosaprists, euic 

|Udorthentic Haploborolls, sandy-skeletal, mixed 

--|Typic Eutrochrepts, coarse-loamy, mixed, frigid 
----------------- {Турїс Eutroboralfs, fine-loamy, mixed 

---------------- |Түріс Eutroboralfs, coarse-loamy, mixed 

--------------------------- |Udic Haploborolls, sandy, mixed 
E |Pachic Udic Haploborolls, coarse-loamy, mixed 

——————— MÀ à ο [Mollic Eutroboralfs, coarse-loamy, mixed 


--------------- |Psammentic Eutroboralfs, sandy, mixed 
Udipsamments------------- |Udipsamments 
Udorthents |Udorthents 
Urness--------------- --|Mollic Fluvaquents, fine-silty, mixed (calcareous), frigid 
Vallers------------------ |Түріс Calciaquolls, fine-loamy, frigid 
Verndale----------------- |Udic Argiborolls, coarse-loamy, mixed 
Waukon------------------- |Mollic Eutroboralfs, fine-loamy, mixed 
Weetown------------------ |Pachic Udic Argiborolls, fine-loamy, mixed 
Ніпдек------------------- |Түріс Calciaquolls, fine-silty, frigid 
Wolverton---------------- |Aquic Calciborolls, coarse-loamy, mixed 
Wykeham------------------ |Aquic Eutroboralfs, fine-loamy, mixed 
Wyndmere--—--------------- |Aeric Calciaquolls, coarse-loamy, frigid 


--|Udic Calciborolls, coarse-silty, mixed 
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Otter Tail County, Minnesota— Part I 


Acreage and Proportionate Extent of the Soils 


Map | Soil name | Acres | Percent 


symbol | | | 


See footnote at end of table. 


| 

| 
7А |Hubbard loamy sand, 0 to 2 percent β]ορββ----------------------------------------------------------- 7,740 | 0.5 
7B |Hubbard loamy sand, 2 to 6 percent Біорев-------------------------------------------- 14,297 | 1.0 
7C |Hubbard loamy sand, 6 to 12 percent slopes 4,362 | 0.3 
26 |Aazdahl clay 1оаш-------------------------------- 9,254 | 0.6 
34 |Parnell silty clay loam, depressional-- 6,362 | 0.4 
38B |Waukon loam, 2 to 6 percent віорев--------------- 8,073 | 0.6 
3852 |Waukon loam, 6 to 12 percent slopes, eroded 9,893 | 0.7 
38D2 |Waukon loam, 12 to 20 percent slopes, егоайей--------------------------------------—--- | 3,229 | 0.2 
38E |Waukon loam, 20 to 30 percent slopes------------------------------------.------------ | 2,506 | 0.2 
46 |Borup 1саш---------------.----------------------------------------------------------- | 271 | * 
53B |Kandota sandy loam, 2 to 6 percent в1орев-------------------—-----------------—------—- 29,873 | 2.1 
53C |Kandota sandy loam, 6 to 12 percent Біорев-------------------------.----------------- 10,893 | 0.8 
53D |Kandota sandy loam, 12 to 20 percent slopes 1,909 | 0.1 
58 |Kittson loam---------------------------.--------------------- 1,338 | * 
59 |Grimstad fine 548 | * 
61 |Arveson loam--------------- 1,350 | * 
63 |Reckwell loam 4,579 | 0.3 
65 |Foxhome sandy 484 | * 
66 [Flaming loamy fine sand------------ J.J... nun 102 | 
68 |Arveson loam, ἀερχεβπίοπα]----------------------------------------------------------------- 3,157 | 0.2 
107 [Winger silt loam----~~--~~---------------------~~---~~--~----------------++~+--------- 522 | * 
108 [McIntosh silt 1оаш---------------------------------- 110 | * 
121 [Wykeham fine sandy loam--------~~------------------- 6,652 | 0.5 
127A |Sverdrup sandy loam, 0 to 2 percent slopes 1,147 | * 
127B |Sverdrup sandy loam, 2 to 6 percent slopes 3,663 | 0.2 
127¢ |Sverdrup sandy loam, 6 to 12 percent slopes 1,064 | * 
141B [Egeland fine sandy loam, 1 to 6 percent в1орев--------------------------------------- 2,771 | 0.2 
141C [Egeland fine sandy loam, 6 to 12 percent slopes-------------------------------------- 1,450 | 0.1 
141D |Egeland fine sandy loam, 12 to 20 percent slopes 428 | * 
168B |Forman clay loam, 2 to 6 percent slopes---------------------------------------------.- 7,929 | 0.6 
180 |Gonvick 1оаш----------------------------------.-------------------------------------- 4,483 | 0.3 
184 |Hamerly 1оаш------------------.--.--------------------------------------------------- 2,066 | 0.1 
187 |Haug шиск------------------------------ 407 | * 
191 |Epoufette sandy loam 8,315 | 0.6 
202 [Meehan loamy sand-------------------------------- 1,009 | * 
258A | Sandberg loamy sand, 0 to 2 percent в1орев------------------------------------------- 10,194 | 0.7 
258B |Sandberg loamy sand, 1 to 6 percent Біорев------------------------------------------- 2,121 | 0.1 
258C |Sandberg loamy sand, 6 to 12 percent slopes----------------------------2--2----.------- 1,735 | 0.1 
260 |Duelm loamy вап4--------------------------------------------------------------------- 2,217 | 0.2 
267B |Snellman sandy loam, 2 to 8 percent в1орев----------------------------------------.-- 13,321 | 0.9 
267C |Snellman sandy loam, 8 to 15 percent віорев------------------------------------------ 15,906 | 1.1 
267E |Snellman sandy loam, 15 to 30 percent slopes------ 10,315 | 0.7 
267F |Snellman sandy loam, 30 to 45 percent slopes------ 3,470 | 0.2 
290 |Rothsay silt loam-------------------------------- 1,179 | * 
293B |Swenoda fine sandy loam, 1 to 4 percent slopes 1,276 | * 
335 |Urness mucky silt 1оаш--------------------------------------------------------------- 5,181 | 0.4 
339 |Fordville 1οᾶπ-------------------------------------------------------------------------- 8,073 | 0.6 
341A |Arvilla sandy loam, 0 to 2 percent slopes----------------------------------2-2--2------- 2,217 | 0.2 
341B |Arvilla sandy loam, 2 to 6 percent slopes-------------------------..----------------- 13,905 | 1.0 
371 |Clontarf sandy 1оаш------------------------------------------------------------------ | 2,552 | 0.2 
375 |Forada 1оаш---------------------.-.-........------------------------------------------- 1,796 | 0.1 
402C [Sioux loamy sand, 2 to 12 percent slopes--------------------------------------------- 700 | * 
402b [Sioux loamy sand, 12 to 40 percent slopes 782 | * 
406A |Dorset sandy loam, 0 to 2 percent slopes--------- 6,898 | 0.5 
406B |Dorset sandy loam, 2 to 6 percent slopes--------- 12,887 | 0.9 
418 |Lamoure silty clay loam, occasionally Ғіоойей4---------------------------------------- 343 | * 
422B |Bygland silty clay loam, 1 to 6 percent slopes--------------------------------------- 5,832 | 0.4 
422C |Bygland silty clay loam, 6 to 15 percent slopes 622 | * 
426 |Foldahl loamy fine βαπᾶ-------------------------------------------------------------- 525 | 
441A |Almora loam, 0 to 2 percent slopes----------------------------------.-..-------------- 1,704 | 0.1 
441B |Almora loam, 2 to 6 percent slopes------------------------------------------2---2------ 5,181 | 0.4 
441C |Almora loam, 6 to 12 percent slopes 1,332 | * 

| 
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Acreage and Proportionate Extent of the Soils--Continued 


Map | Soil name | Acres | Percent 


| 

| | 
481 |Kratka fine sandy 1саш--------------------------------------------------------------- | 635 | * 
494 |Darnen loam, moderately νθῖ---------------------------------------------------------- | 7,616 | 0.5 
497 |Hantho silt 1оаш--------------------------------------------------------------------- | 1,535 | 0.1 
508 |Wyndmere fine sandy loam------------------------------------------------------------- | 192 | * 
540 |Seelyeville muck 33,476 | 2.4 
541 |Rifle mucky peat 1,345 | * 
544 |Cathro muck--------------------------------- 15,960 | 1.1 
567A |Verndale sandy loam, 0 to 2 percent slopes-- 5,374 | 0.4 
567B |Verndale sandy loam, 2 to 6 percent slopes------------------------------------------- 562 | * 
609B |Dickey loamy fine sand, 1 to 5 percent slopes---------------------------------------- 489 | 
624 [Rosy sandy 1оаш---------------------------------------------------------------------- 17 | 
646C |Peever clay loam, 6 to 12 percent slopes--------------------------------------------- 4,001 | 0.3 
646D |Peever clay loam, 12 to 18 percent slopes-------------------------------------------- 1,505 | 0.1 
670 |Knute fine sandy ]οᾶπ---------------------------------------------------------------- 864 | * 
680 [Parnell silt 1оаш-------------------------------------------------------------------- 8,411 | 0.6 
698 |Doran clay loam------------------------------------------------2-----2-.----2-2.--22-2---2---- 1,031 | * 
701 |Runeberg mucky loam, depressional 6,254 | 0.4 
705B |Nitche-Kandota-Lida complex, 1 to 6 percent slopes 11,857 | 0.8 
705C |Nitche-Kandota-Lida complex, 6 to 12 percent slopes---------------------------------- 3,121 | 0.2 
707B [Lizzie silt loam, 2 to 6 percent slopes---------------------------------------------- 5,543 | 0.4 
707C2 Lizzie silt loam, 6 to 12 percent slopes, eroded------------------------------------- 1,637 | 0.1 
70702 |Шізгіе silt loam, 12 to 20 percent slopes, eroded------------------------------------ 387 | * 
710 |Friberg-Weetown complex-------------------------------------------------------------- 10,598 | 0.7 
711B |Arvilla-Sandberg complex, 2 to 6 percent slopes-------------------------------------- 948 | * 
711C |Arvilla-Sandberg complex, 6 to 12 percent slopes------------------------------------- 15,906 | 1.1 
715 |Bluffcreek-Clearriver complex-------------------- 16,484 | 1.2 
716B |Leaflake-Eagleview complex, 1 to 6 percent slopes 5,326 | 0.4 
716C |Leaflake-Eagleview complex, 6 to 12 percent slopes----------------------------------- 771 | * 
716D |Leaflake-Eagleview complex, 12 to 20 percent slopes---------------------------------- 300 | * 
718E |Naytahwaush loam, 15 to 30 percent slopes-------------------------------------------- 4,218 | 0.3 
721B |Corliss loamy sand, 2 to 6 percent в1орев-------------------------------------------- 4,290 | 0.3 
721C |Corliss loamy sand, 6 to 12 percent slopes------------------------------------------- 1,808 | 0.1 
721D |Corliss loamy sand, 12 to 20 percent slopes------------------------------------------ 4,410 | 0.3 
721E |Corliss loamy sand, 20 to 35 percent в1орев------------------------------------------ 1,826 | 0.1 
726 |Kratka sandy loam, thick solum, depressional---- 1,824 | 0.1 
746 |Haslie muck------------------------------------------------ 7,112 | 0.5 
760C2 |Chapett-Sisseton complex, 6 to 12 percent slopes, eroded--- 36,561 | 2.6 
76002 |Chapett-Sisseton complex, 12 to 20 percent slopes, eroded---------------------------- 13,568 | 1.0 
769B |Mehurin clay loam, 1 to 4 percent slopes--------------------------------------------- 1,940 | 0.1 
776B |Snellman-Sugarbush complex, 2 to 8 percent slopes--------—----- uunu—uu————— 14 | * 
776С |Snellman-Sugarbush complex, 8 to 15 percent slopes----------------------------------- 218 | * 
776Е |Snellman-Sugarbush complex, 15 to 30 percent β]ορθβ----------------------------------------- 95 | * 
77102 |Sisseton-Heimdal complex, 6 to 12 percent slopes, eroded----------------------------- 12,508 | 0.9 
77702 |Sisseton-Heimdal complex, 12 to 20 percent slopes, eroded 4,531 | 0.3 
777E |Sisseton-Heimdal complex, 20 to 30 percent slopes---------- 1,257 | * 
778B |Dorset-Corliss complex, 1 to 6 percent slopes------- 34,537 | 2.4 
718C |Dorset-Corliss complex, 6 to 12 percent slopes--------------------------------------- 18,654 | 1.3 
1198 |Peever-Mehurin complex, 2 to 6 percent віорев---------------------------------------- 2,335 | 0.2 
902B |Barnes-Buse complex, 2 to 6 percent slopes------------------------------------------- 17,599 | 1.2 
903C2 |Barnes-Langhei complex, 6 to 12 percent slopes, eroded------------------------------- 16,843 | 1.2 
915C2 |Forman-Buse complex, 6 to 12 percent slopes, eroded---------------------------------- 15,159 | 1.1 
91552 |Ғокшап-Виве complex, 12 to 20 percent slopes, eroded--------------------------------- 5,832 | 0.4 
93162 |Formdale-Langhei complex, 6 to 12 percent slopes, eroded----------------------------- 6,218 | 0.4 
93102 |Formdale-Langhei complex, 12 to 20 percent slopes, eroded---------------------------- 806 | * 
94222  |Langhei-Barnes complex, 12 to 20 percent slopes, eroded-- 4,621 | 0.3 
95782 |Rothsay-Zell complex, 2 to 6 percent slopes, eroded------ 6,025 | 0.4 
96952 |Zell-Rothsay complex, 6 to 12 percent slopes, eroded----- 7,447 | 0.5 
96902 |Zell-Rothsay complex, 12 to 20 percent slopes, eroded-------------------------------- 636 | * 
1015 |Udipsamments (cut and fill land)----------------------------------------------------- 952 | * 
1016 |Udorthents, loamy (cut and fill land)------------------------------------------------ 2,699 | 0.2 
1027 |Udorthents, wet substratum (fill land)----------------------------------------------- 461 | * 
1030 |Pits, gravel-Udipsamments complex---------------------------------------------------- 1,770 | 0.1 

| 


See footnote at end of table. 
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Acreage and Proportionate Extent of the Soils--Continued 


Map | Soil name ] 


1077 |Forada and Leafriver soils, depressional--------------------------------------------- | 
11028 |Chapett-Dorset complex, 1 to 6 percent slopes----------------------------------.----- | 
11022 |Chapett-Dorset complex, 6 to 12 percent slopes, eroded------------------------------- | 
1103 [|Clitherall sandy 1оап---------------------------------------------------------------- 


1104B  |Waukon-Dorset complex, 
1104C  |Waukon-Dorset complex, 


1104D |wWaukon-Dorset complex, 12 to 20 percent slopes, eroded------------------------------- | 
1105B |Dent silt loam, 1 to 6 percent slopes------------------------------------------------ | 
1110  |Isan sandy Іоап-------------------..........................------------------------ 
1111 |Nidaros muck, frequently Ғ1оойей----------------------------------------------------- | 
11122 |Chapett-Corliss complex, 12 to 20 percent slopes, eroded----------------------------- l 
1112E |Chapett-Corliss complex, 20 to 30 percent slopes------------------------------------- | 
1113 |Haslie, Seelyeville, and Cathro soils, ропйей----------------------------.--......-.-- | 
1114 | Hangaard loamy sand, lake beaches 

1120 |Rushlake-Hangaard complex--------- 

1129 |Lindaas silty clay loam, morainic 


1131B |Verndale-Abbeylake complex, 1 to 6 percent slopes-- 
1136 |Nidaros παεκ------------------------------------------------------------------------- 


1149  |Hamerly clay 1оап-------------------------------------------------------------------- 
1195A |Sybil-Eagleview complex, 0 to 2 percent slopes--------------------------------------- 
11958 |Sybil-Eagleview complex, 2 to 8 percent slopes--------------------------------------- 
1195C |Sybil-Eagleview complex, 8 to 15 percent slopes-------------------------------------- 


1195E |Sybil-Eagleview complex, 15 to 30 percent slopes------------------------------------- 
1196B |Lida-Two Inlets complex, 1 to 8 percent slopes---- 
1196C |Lida-Two Inlets complex, 8 to 15 percent slopes--- 
1196E |Lida-Two Inlets complex, 15 to 30 percent slopes- 


1196F |Lida-Two Inlets complex, 30 to 50 percent slopes------------------------------------- 
1200 |Egglake 1оаш------------------------------------------------------------------------- 
12088 |Naytahwaush-Mahkonce complex, 1 to 8 percent slopes---------------------------------- 
1209C |Naytahwaush clay loam, 8 to 15 percent slopes, eroded-------------------------------- | 
1212В |Mahkonce clay loam, 1 to 4 percent slopes-------------------------------------------- | 
1214 |Mustinka silty clay loam 


1215 |Pinelake sandy loam--------- 

1216B ]|Egglake-Wykeham complex, 0 to 5 percent slopes 
1217E [|Waukon-Lida complex, 20 to 35 percent slopes----- 

1218B  |Snellman-Lida complex, 1 to 8 percent slopes----------------------------------------- 
1218C |Snellman-Lida complex, 8 to 15 percent slopes---------------------------------------- 
1218E |Snellman-Lida complex, 15 to 30 percent slopes 
1218F |Snellman-Lida complex, 30 to 45 percent slopes--------------------------------------- | 
1219C |Sandberg-Sverdrup complex, 6 to 12 percent slopes------------------------------------ | 
1221B |Sverdrup-Sandberg complex, 2 to 6 percent slopes------------------------------------- | 
1223D |Sandberg-Arvilla complex, 12 to 20 percent slopes-----------—------------------------- | 
1227 |Quam, Cathro, and Urness soils, ponded 
1230 |Haslie and Nidaros soils, ponded----------- 

1232B |Chapett loam, 2 to 6 percent β]ορθβ-------------------------------------------------- 
1232E |Chapett loam, 20 to 30 percent slopes------------------------------------------------ 
1234B |Formdale-Buse complex, 2 to 6 percent в1орев----------------------------------------- 


1237  |Lakepark 1оаш------------------------------------------------------------------------ 
1239 [Quam silt 1оаш----------------------------------------------------------------------- 
1240 |Roliss clay 1оаш--------------------------------------------------------------------- 


1247D |Corliss-Dorset complex, 12 to 20 percent slopes-------------------------------------- 
12505 |Abbeylake-Verndale complex, 6 to 12 percent slopes 
1259 |Hamerly-Mustinka complex----------------------------- 

1275B  |Kandota-Egglake, depressional, complex, 0 to 8 percent slopes------------------------ 
1275C |Kandota-Egglake, depressional, complex, 0 to 15 percent slopes-- 


1276 [|Knute-Brandsvold complex, thick solum------------------------------------------------ 
12770 |Corliss-Sverdrup complex, 12 to 20 percent slopes------------------------------------ 
1289  |Knute fine sandy loam, thick solum--------------------------------------------------- 
1290 |Brandsvold fine sandy loam, thick solum---------------------------------------------- 
1291 |Sedgeville loam, frequently Ғ1оойей-------------------------------------------------- 
1293 |Sedgeville fine sandy loam, rarely flooded------------------------------------------- 
1304A |Glyndon very fine sandy 1οᾶπ---------------------------------------------------π----- 


See footnote at end of table. 
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Acreage and Proportionate Extent of the Soils--Continued 


|Percent 


Map | Soil name | 


1307 |Rushlake sand---------------- 1,854 
1317 |Vallers silty clay loam 524 
13198 |Rockwood sandy loam, 2 to 6 percent slopes, stony------------------------------------ | 10,484 
1319С [|Rockwood sandy loam, 6 to 12 percent slopes, в%опу----------------------------------- | 2,069 
13190 |Rockwood sandy loam, 12 to 20 percent slopes, в%опу---------------------------------- | 503 
1320B |Blowers sandy loam, 1 to 5 percent slopes, stony------------------------------------- | 35,777 
1321 |Paddock-Becida complex, в%опу-------------------------------------------------------- 23,196 
1322 |Wolverton very fine sandy 1Ιο8πι------------------------------------------------------- 813 
1324B |Heimdal-Sisseton complex, 2 to 6 percent slopes 8,025 
1338 |Oakcreek 1оаш--------------------------------------- 1,557 
1339 |Borup mucky silt loam, depressional 345 
1340 |Bluffcreek-Epoufette complex- 2,024 
1341 |C1itherall-Wykeham σοπρῖεκ------------------------------------------------------------ 5,061 
1342 |Pinelake, loamy substratum-Brandsvold complex---------------------------------------- 4,025 
1343C |Lida-Almora-Lizzie complex, 8 to 15 percent slopes----------------------------------- 1,332 
1344B |Lida-Almora~Dent complex, 1 to 8 percent віорев-------------------------------------- 3,374 
1345 |Bluffcreek-Rosy сопріІех-------------------------------------------------------------- 748 
1346 [Nidaros muck, са1ісагеоив------------------------------------------------------------- 1,326 
13478 |Kandota loam, 1 to 6 percent Біорев-------------------------------------------------- 5,097 
1348 [Knute loam, thick во1ша-------------------------------------------------------------- 3,855 
1349 |Clotho loam, moderately permeable-- 300 
1350 |Brandsvold loam, thick solum-------- 868 
1351 |Bluffton loam, moderately permeable- 4,643 
1356 |Water, шізсе11апеоцв----------------------------------------------------------------- 177 
1365 [Hillview fine sandy 1іоаш------------------------------------------------------------- 1,135 
1396 |Sedgeville, Nidaros, and Aquolls soils, channeled------------------------------------ 1,757 
1397 |Bemidji loamy sand, moderately permeable--------------------------------------------- 698 
1825B |Seelyeville muck, seep land, 1 to 10 percent slopes 749 
1874  |Radium loamy sand------- ------------------------------------------------------------- | 578 
1943 |Roscommon loamy sand- 1,046 
1975 lOylen sandy loam--------------------- 11,303 
w |Маекх--------------------.--.......--............------------------------------------- 233,212 

| ----- 

| Тоға1--------------------------------------------------------------------------- | 1,423,300 
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Soil Series and Detailed Soil Map Units 


In this section, arranged in alphabetical order, each 
Soil series recognized in the survey area is described. 
Each series description is followed by descriptions of 
the associated detailed soil map units. 

Characteristics of the soil and the material in which 
it formed are identified for each soil series. A pedon, a 
small three-dimensional area of soil, that is typical of 
the series in the survey area is described. The detailed 
description of each soil horizon follows standards in 
the "Soil Survey Manual” (USDA, 1993). Many of the 
technical terms used in the descriptions are defined in 
“Soil Taxonomy” (USDA, 1999). Unless otherwise 
stated, colors in the descriptions are for moist soil. 
Following the pedon description is the range of 
important characteristics of the soils in the series. 

The map units on the detailed soil maps in this 
survey represent the soils or miscellaneous areas in 
the survey area. The map unit descriptions in this 
section, along with the maps, can be used to 
determine the suitability and potential of a unit for 
specific uses. They also can be used to plan the 
management needed for those uses. More information 
about each map unit is given in Рай II of this survey. 

А map unit delineation on the detailed soil maps 
represents an area on the landscape and consists of 
one or more soils or miscellaneous areas. A map unit 
is identified and named according to the taxonomic 
classification of the dominant soils or miscellaneous 
areas. Within a taxonomic class there are precisely 
defined limits for the properties of the soils. On the 
landscape, however, the soils and miscellaneous 
areas are natural phenomena, and they have the 
characteristic variability of all natural phenomena. 
Thus, the range of some observed properties may 
extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if 
ever, can be mapped without including areas of other 
taxonomic classes. Consequenily, every map unit is 
made up of the soils or miscellaneous areas for which 
itis named and some "included" areas that belong to 
other taxonomic classes. 

Most included soils have properties similar to those 
of the dominant soil or soils in the map unit, and thus 
they do not affect use and management. These are 
called noncontrasting, or similar, inclusions. They may 


or may not be mentioned in the map unit description. 
Other included soils and miscellaneous areas, 
however, have properties and behavioral 
characteristics divergent enough to affect use or to 
require different management. These are called 
contrasting, or dissimilar, inclusions. They generally 
are in small areas and could not be mapped 
separately because of the scale used. Some small 
areas of strongly contrasting soils or miscellaneous 
areas are identified by a special symbol on the maps. 
The included areas of contrasting soils or 
miscellaneous areas are mentioned in the map unit 
descriptions. A few included areas may not have been 
observed, and consequently they are not mentioned in 
the descriptions, especially where the pattern was so 
complex that it was impractical to make enough 
observations to identify all the soils and miscellaneous 
areas on the landscape. 

The presence of included areas in a map unit in no 
way diminishes the usefulness or accuracy of the data. 
The objective of mapping is not to delineate pure 
taxonomic classes but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
if intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils 
and miscellaneous areas. 

Ап identifying symbol precedes the map unit name 
in the map unit descriptions. Each description includes 
general facts about the unit. The principal hazards and 
limitations to be considered in planning for specific 
uses are described in Part II of this survey. 

Soils that have profiles that are almost alike make 
up a soil series. Except for differences in texture of the 
surface layer or of the underlying layers, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the 
surface layer or of the underlying layers. They also can 
differ in slope, stoniness, salinity, wetness, degree of 
erosion, and other characteristics that affect their use. 
On the basis of such differences, a soil series is 
divided into soil phases. Most of the areas shown on 
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the detailed soil maps are phases of soil series. The 
name of a soil phase commonly indicates a feature 
that affects use or management. For example, Waukon 
loam, 2 to 6 percent slopes, is a phase of the Waukon 
series. 

Some map units are made up of two or more major 
soils or miscellaneous areas. These map units are 
complexes or undifferentiated groups. 

A complex consists of two or more soils or 
miscellaneous areas in such an intricate pattern or in 
such small areas that they cannot be shown 
separately on the maps. The pattern and proportion of 
the soils or miscellaneous areas are somewhat similar 
in all areas. Arvilla-Sandberg complex, 2 to 6 percent 
slopes, is an example. 

An undifferentiated group is made up of two or 
more soils or miscellaneous areas that could be 
mapped individually but are mapped as one unit 
because similar interpretations can be made for use 
and management. The pattern and proportion of the 
soils or miscellaneous areas in a mapped area are not 
uniform. An area can be made up of only one of the 
major soils or miscellaneous areas, or it can be made 
up of all of them. Haslie, Seelyeville, and Cathro soils, 
ponded, is an undifferentiated group in this survey 
area. 

This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. The Pits component of the map unit 
Pits, gravel-Udipsamments complex is an example. 

The table "Acreage and Proportionate Extent of the 
Soils" in Parts | and II of this survey gives the acreage 
and proportionate extent of each map unit. Other 
tables (see Contents) give properties of the soils and 
the limitations, capabilities, and potentials for many 
uses. The Glossary defines many of the terms used in 
describing the soils or miscellaneous areas. 


Aazdahl Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderate; lower part— 
moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: 0 to 3 percent 

Taxonomic classification: Fine-loamy, mixed Aquic 
Haploborolls 


Typical Pedon 


Aazdahl clay loam, 375 feet west and 2,300 feet north 
of the southeast corner of sec. 36, T. 132 N., R. 44 W. 


Soil Survey of 


Ap—-0 to 8 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; moderate medium 
subangular blocky structure parting to weak fine 
granular; friable; many fine roots; about 2 percent 
gravel; neutral; abrupt smooth boundary. 

A—8 to 13 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; moderate fine 
subangular blocky structure parting to weak fine 
granular; friable; many fine roots; about 2 percent 
gravel; neutral; clear smooth boundary. 

Bw1—13 to 18 inches; brown (10YR 4/3) clay loam; 
moderate fine subangular blocky structure; friable; 
few fine roots; about 3 percent gravel; neutral; 
clear wavy boundary. 

Bw2—18 to 23 inches; olive brown (2.5Y 4/4) clay 
loam; weak fine subangular blocky structure; 
friable; few fine roots; few medium prominent 
yellowish brown (10YR 5/6) Fe concentrations and 
common fine distinct dark grayish brown (2.5Y 
4/2) Fe depletions; about 2 percent gravel; neutral; 
clear wavy boundary. 

Bk—23 to 36 inches; light olive brown (2.5Y 5/4) clay 
loam; weak medium subangular blocky structure; 
friable; common fine angular light gray (10YR 7/2) 
soft masses of carbonates; common fine distinct 
grayish brown (2.5Y 5/2) Fe depletions and 
medium prominent yellowish brown (10YR 5/6) Fe 
concentrations; about 2 percent gravel; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

С—36 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam; massive; friable; common medium 
prominent olive gray (5Y 5/2) Fe depletions and 
common fine prominent yellowish brown (10YR 
5/6) Fe concentrations; about 2 percent gravel; 
strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 14 to 27 inches 
Thickness of the mollic epipedon: 10 to 16 inches 
Content of rock fragments: 2 to 8 percent throughout 


Ap or A horizon: 
Hue—10YHR 
Value—2 or 3 
Chroma—1 
Texture—clay loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 or 4 
Chroma—2 to 4 
Texture—clay loam or silty clay loam 


Otter Tail County, Minnesota— Part I 


Bk horizon: 
Hue—2.5Y or 5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—clay loam, silty clay loam, or loam 


C horizon: 
Hue—2.5Y or 5Y 
Value—5 or 6 
Chroma—2 to 6 
Texture—clay loam, loam, or silty clay loam 


26—Aazdahl clay loam 


Composition 


Aazdahl and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and rises on moraines 
Position on the landform: Toeslopes 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.9 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part Il of this publication. 


Inclusions 


Parnell and similar soils 

* Formdale and similar soils 

* Very poorly drained soils 

* Buse and similar soils 

* Soils that have a silty surface layer 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 
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* Agronomy section 


Abbeylake Series 


Depth class: Very deep 

Drainage class; Excessively drained 

Permeability: Rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 1 to 12 percent 

Taxonomic classification: Mixed, frigid Typic 
Udipsamments 


Typical Pedon 


Abbeylake loamy sand, in an area of Verndale- 
Abbeylake complex, 1 to 6 percent slopes, 720 feet 
east and 2,190 feet north of the southwest corner of 
sec. 1, T. 135 N., R. S9W. 


Ap— to 8 inches; dark brown (10YR 3/3) loamy sand, 
brown (10YR 5/3) dry; weak fine and medium 
subangular blocky structure; very friable; common 
very fine and fine roots; about 1 percent gravel; 
neutral; abrupt smooth boundary. 

Bw—8 to 19 inches; dark yellowish brown (10YR 4/4) 
sand; single grain; loose; common very fine and 
fine roots; about 1 percent gravel; neutral; clear 
wavy boundary. 

C1—19 to 27 inches; brown (10YR 5/3) sand; single 
grain; loose; common very fine and fine roots; 
strongly effervescent; moderately alkaline; gradual 
wavy boundary. 

C2—27 to 60 inches; pale brown (10YR 6/3) sand; 
single grain; loose; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 15 to 40 inches 
Content of rock fragments: 0 to 15 percent throughout 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 to 3 
Texture—loamy sand or loamy coarse sand 


Bw horizon: 
Hue—10YR or 7.5YR 
Value—3 to 5 
Chroma—3 or 4 
Texture—sand, loamy sand, coarse sand, or 
loamy coarse sand 


C horizon: 
Hue—10YR 
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Value—5 or 6 
Chroma—3 or 4 
Texture— sand or coarse sand 


1250C—Abbeylake-Verndale complex, 6 
to 12 percent slopes 


Composition 


Abbeylake and similar soils: About 60 percent 
Verndale and similar soils: About 30 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 
Abbeylake 


Texture of the surface layer: Loamy coarse sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.9 inches 

Organic matter content: Moderate 


Verndale 


Texture of the surface layer: Coarse sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.6 inches 

Organic matter content: Moderate 


A typical soil series description with range in 


Soil Survey of 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Almora Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderate or moderately 
rapid; next part—moderately slow or moderate; 
lower part—rapid 

Landforms: Kame moraines and pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 15 percent 

Taxonomic classification: Fine-loamy over sandy or 
sandy-skeletal, mixed Boralfic Udic Argiborolls 


Typical Pedon 


Almora loam, 0 to 2 percent slopes, 1,175 feet west 
and 1,800 feet south of the northeast corner of sec. 
16, T. 136 Ν., R. 40 W. 


Ар—0 to 11 inches; black (10YR 2/1) loam, dark 
grayish brown (10 YR 4/2) dry; weak medium 
subangular blocky structure; friable; many very 
fine and fine roots; very dark gray (10YR 3/1) 
organic coatings on faces of peds; about 1 percent 
gravel; slightly acid; abrupt smooth boundary. 

BE—11 to 15 inches; dark brown (10YR 3/3) sandy 
loam, brown (10YR 5/3) dry; moderate fine and 
medium subangular blocky structure; friable; very 
dark grayish brown (10YR 3/2) organic coatings 
and clay coatings on faces of peds; common very 
fine and fine roots; many continuous distinct light 
gray (10YR 7/2) very fine sand coatings on faces 


characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part I! of this publication. 


of peds; about 1 percent gravel; neutral; clear 
smooth boundary. 

Bt1—15 to 35 inches; dark yellowish brown (10YR 4/4) 
sandy clay loam; moderate medium and coarse 
subangular blocky structure; friable; few very fine 
and fine roots; common discontinuous faint dark 
brown (10ΥΗ 3/3) clay films on faces of peds and 
in pores; about 5 percent gravel; neutral; clear 
wavy boundary. 

Bt2—35 to 38 inches; dark brown (10YR 4/3) gravelly 
sandy clay loam; weak medium and coarse 
subangular blocky structure; friable; few very fine 


Inclusions 


* Oylen and similar soils 

* Pinelake and similar soils 

» Forada and similar soils 

* Nidaros and similar soils 

e Areas that have slopes of more than 12 percent or 
less than 6 percent 
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and fine roots; many continuous distinct very dark 
grayish brown (7.5YR 3/2) clay films between 
sand grains and on faces of peds and in pores; 
about 20 percent gravel; neutral; clear wavy 
boundary. 

2Bt3—38 to 46 inches; dark brown (10YR 3/3) gravelly 
loamy coarse sand; weak coarse subangular 


blocky structure; very friable; few very fine and fine 


roots; many discontinuous faint very dark grayish 
brown (10YR 3/2) clay films and clay bridging on 
sand and gravel; about 25 percent gravel; slightly 
effervescent; slightly alkaline; clear wavy 
boundary. 

2C1—46 to 52 inches; yellowish brown (10YR 5/4) 
gravelly coarse sand; single grain; loose; about 35 
percent gravel; slightly effervescent; slightly 
alkaline; gradual wavy boundary. 

2C2—52 to 80 inches; light yellowish brown (10YR 
6/4) very gravelly coarse sand; single grain; loose; 
about 50 percent gravel; slightly effervescent; 
slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 24 to more than 60 inches 

Thickness of the mollic epipedon: 8 to 16 inches 

Content of rock fragments: 1 to 10 percent in the A 
and E horizons; 1 to 25 percent in the Bt horizon; 
1 to 55 percent, by volume, in the 2B and 2C 
horizons 

Thickness of the loamy mantle: 24 to 40 inches 


Ap or A horizon: 
Hue—10YR or 7.5 YR 
Value—2 or З 
Chroma—1 to 3 
Texture—loam, sandy loam, or fine sandy loam 
Content of rock fragments—1 to 10 percent 


BE horizon: 
Hue—10YR 
Value—3 to 5 
Chroma—2 to 4 
Texture—loam, fine sandy loam, or sandy loam 
Content of rock fragments—1 to 10 percent 


Bt horizon: 

Hue—10YR or 7.5YR 

Value—3 to 5 

Chroma—3 or 4 

Texture—loam, clay loam, sandy clay loam, silt 
loam, fine sandy loam, or sandy loam or the 
gravelly analogs of these textures 

Content of rock fragments—1 to 25 percent 


2Bt horizon: 
Hue—10YR or 7.5YR 
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Value—3 to 5 

Chroma—3 to 5 

Texture—coarse sand, sand, loamy coarse sand, 
or loamy sand or the gravelly or very gravelly 
analogs of these textures 

Content of rock fragments—1 to 55 percent 


2C horizon: 

Hue—10YR or 2.5Y 

Value—4 to 7 

Chroma—2 to 4 

Texture—sand, coarse sand, or the gravelly 
analogs of these textures or stratified fine sand, 
loamy fine sand, fine sandy loam, very fine 
sandy loam, or loam 

Content of rock fragments—1 to 55 percent 


441A—Almora loam, 0 to 2 percent slopes 


Composition 


Almora and similar soils: About 95 percent 
Inclusions: About 5 percent 


Setting 


Landform: Flats and swales on pitted outwash plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.9 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Dorset and similar soils 

• Oakcreek and similar soils 

* Pinelake and similar soils 

* Lida and similar soils 

* Areas that have slopes of more than 2 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
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* Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 
* Forest Land section 


441B—Almora loam, 2 to 6 percent slopes 


Composition 


Almora and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.3 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Dorset and similar soils 

* Oakcreek and similar soils 

* Pinelake and similar soils 

* Lida and similar soils 

* Areas that have slopes of more than 6 percent or 
less than 2 percent 

* Corliss and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


Soil Survey of 


* Agronomy section 
* Forest Land section 


441C—Almora loam, 6 to 12 percent 
slopes 


Composition 


Almora and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.1 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part II of this publication. 


inclusions 


* Dorset and similar soils 

* Oakcreek and similar soils 

* Pinelake and similar soils 

* Lida and similar soils 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 

* Corliss and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 
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Arveson Series 


Depth class: Very deep 

Drainage class: Poorly drained and very poorly 
drained 

Permeability: Upper part—moderate or moderately 
rapid; lower part—rapid 

Landforms: Lake plains and outwash plains 

Parent material: Glaciolacustrine deposits or glacial 
outwash 

Slope range: 0 to 1 percent 

Taxonomic classification: Coarse-loamy, frigid Typic 
Calciaquolls ` 


Typical Pedon 


Arveson loam, 100 feet west and 1,800 feet north of 
the southeast corner of sec. 8, T. 132 N., R. 44 W. 


Ap—O to 10 inches; black (М 2/0) loam, dark gray (N 
4/0) dry; moderate medium subangular blocky 
structure; very friable; common fine and very fine 
roots; strongly effervescent; slightly alkaline; 
abrupt smooth boundary. 

Bkgi—10 to 15 inches; very dark gray (БҮ 3/1) fine 
sandy loam; weak medium subangular blocky 
structure; very friable; common fine and very fine 
roots; common distinct light gray (bY 7/1) 
carbonate coatings on faces of peds; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bkg2—15 to 30 inches; dark gray (БҮ 4/1) fine sandy 
loam; weak medium subangular blocky structure; 
very friable; few very fine roots; common faint gray 
(БҮ 5/1) carbonate coatings on faces of peds; 
violently effervescent; moderately alkaline; clear 
wavy boundary. 

2Cg—30 to 60 inches; light olive gray (5Y 6/2) fine 
sand; few fine prominent light olive brown (2.5Y 
5/4) Fe concentrations; single grain; loose; 
strongly effervescent; moderately alkaline. 


Range in Characteristics 


Carbonates: At or near the surface 

Thickness of the mollic epipedon: 7 to 24 inches 
Thickness of the loamy mantle: 20 to 60 inches 
Content of rock fragments: Ὁ to 1 percent throughout 


Ap or A horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 or 3 
Chroma—O or 1 
Texture—loam 


Bkg horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
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Value—3 to 7 

Chroma— to 2 

Texture—sandy loam, fine sandy loam, sandy clay 
loam, loam, or clay loam 


2Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture— coarse sand, sand, fine sand, loamy 
sand, or loamy fine sand 


61—Arveson loam 


Composition 


Arveson and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and swales on lake plains 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent materíal: Glaciolacustrine deposits or 
glacial outwash 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.9 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Rockwell and similar soils 

* Soils that are underlain by loamy till 

* Soils in which carbonates have been leached 
* Very poorly drained soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
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68—Arveson loam, depressional 


Composition 


Arveson and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landforms: Depressions on lake plains and outwash 
plains 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Glaciolacustrine deposits or 
glacial outwash 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 7.5 inches 

Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Haug and similar soils 

* Soils that are underlain by loamy till 

* Soils in which carbonates have been leached 
* Soils that have loamy layers in the substratum 
* Nidaros and similar soils 

* Poorly drained soils 


Major Uses of the Unit 


* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Arvilla Series 


Depth class: Very deep 

Drainage class: Somewhat excessively drained 

Permeability: Upper part—moderately rapid; lower 
part—rapid or very rapid 


Soil Survey of 


Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 010 20 percent 

Taxonomic classification: Sandy, mixed Udic 
Haploborolls 


Typical Pedon 


Arvilla sandy loam, 2 to 6 percent slopes, 150 feet 
east and 1,800 feet south of the northwest corner of 
sec. 10, T. 133 N., Н. 40 W. 


Ар—0 to 9 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak medium subangular 
blocky structure; very friable; about 2 percent 
gravel; many very fine and fine roots; neutral; 
abrupt smooth boundary. 

Bw1—9 to 14 inches; very dark grayish brown (10YR 
3/2) sandy loam, brown (10YR 4/3) dry; moderate 
medium subangular blocky structure; very friable; 
about 2 percent gravel; common very fine and fine 
roots; neutral; clear smooth boundary. 

Bw2—14 to 19 inches; dark brown (10YR 3/3) sandy 
loam, dark yellowish brown (10YR 4/4) dry; weak 
fine and medium subangular blocky structure; very 
friable; about 5 percent gravel; common very fine 
and fine roots; neutral; clear smooth boundary. 

2Bk—19 to 30 inches; brown (10YR 4/3) sand; single 
grain; loose; common light gray (10YR 7/2) 
carbonate coatings on the underside of sand 
grains and pebbles; about 10 percent gravel; 
slightly effervescent; slightly alkaline; clear wavy 
boundary. 

2C—30 to 60 inches; light olive brown (2.5Y 5/4) 
gravelly sand; single grain; loose; about 15 percent 
gravel; slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 13 to 25 inches 
Thickness of the mollic epipedon: 7 to 20 inches 
Thickness of the loamy mantle: 14 to 25 inches 


Ap or A horizon: 
Hue—10YR 
Value—2 ог 3 
Chroma—1 or 2 
Texture—sandy loam 
Content of rock fragments—O to 10 percent 


Bw horizon: 
Hue—2.5Y, 10YR, or 7.5YR 
Value—2 to 5 
Chroma—41 to 4 
Texture—sandy loam, coarse sandy loam, loam, 
or fine sandy loam 
Content of rock fragments—O0 to 10 percent 
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2Bk horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—1 to 4 
Texture—sand, coarse sand, or the gravelly or 
very gravelly analogs of these textures 
Content of rock fragments—5 to 60 percent 


2C horizon: 

Hue—10YR or 2.5Y 

Value—3 to 6 

Chroma—2 to 6 

Texture—sand, coarse sand, loamy sand, loamy 
coarse sand, or the gravelly analogs of these 
textures 

Content of rock fragments—5 to 35 percent 


341A—Arvilla sandy loam, 0 to 2 percent 
slopes 


Composition 


Arvilla and similar soils: About 95 percent 
Inclusions: About 5 percent 


Setting 


Landform: Flats on outwash plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.1 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Sandberg and similar soils 

* Fordville and similar soils 

* Oylen and similar soils 

* Areas that have slopes of more than 2 percent 


Major Uses of the Unit 
* Cropland 
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* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ll of this publication: 


* Agronomy section 


341B—Arvilla sandy loam, 2 to 6 percent 
slopes 


Composition 


Arvilla and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent materíal: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.9 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


* Sandberg and similar soils 

* Fordville and similar soils 

* Oylen and similar soils 

* Forada and similar soils 

* Areas that have slopes of more than 6 percent or 
less than 2 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
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711B—Arvilla-Sandberg complex, 2 to 6 
percent slopes 


Composition 


Arvilla and similar soils: About 65 percent 
Sandberg and similar soils: About 25 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Component Description 
Arvilla 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.0 inches 

Organic matter content: Moderate 


Sandberg 


Texture of the surface layer: Coarse sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.8 inches 

Organic matter content: Moderate 


A typical soil series description with range in 


characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 


such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Oylen and similar soils 

* Fordville and similar soils 
° Forada and similar soils 

* Leafriver and similar soils 
e Nidaros and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
e Pasture 


Soil Survey of 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


711C—Arvilla-Sandberg complex, 6 to 12 
percent slopes 


Composition 


Arvilla and similar soils: About 50 percent 
Sandberg and similar soils: About 40 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 
Arvilla 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.6 inches 

Organic matter content: Moderate 


Sandberg 


Texture of the surface layer: Coarse sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.3 inches 

Organic matter content: Moderate 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part Il of this publication. 


Inclusions 


* Oylen and similar soils 

* Fordville and similar soils 
* Forada and similar soils 

* Leafriver and similar soils 
* Nidaros and similar soils 
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Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Barnes Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 2 to 20 percent 

Taxonomic classification: Fine-loamy, mixed Udic 
Haploborolls 


Typical Pedon 


Barnes loam, in an area of Barnes-Buse complex, 2 to 
6 percent slopes, 1,000 feet south and 200 feet east of 
the northwest corner of sec. 20, T. 136 N., R. 44 W. 


Ap—O to 9 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak medium subangular blocky 
structure; friable; common medium roots; about 3 
percent gravel; neutral; abrupt smooth boundary. 

Bw—9 to 17 inches; brown (10YR 4/3) loam; moderate 
medium subangular blocky structure; friable; 
common fine roots; very few faint dark brown 
(10YR 3/3) discontinuous organic coatings on 
faces of peds; about 3 percent gravel; neutral; 
clear wavy boundary. 

Bk—17 to 36 inches; brown (10YR 5/3) loam; weak 
fine subangular blocky structure; friable; few fine 
roots; common fine angular light gray (10 YR 7/2) 
carbonate nodules; about 4 percent gravel; 
violently effervescent; moderately alkaline; gradual 
wavy boundary. 

C—36 to 60 inches; light olive brown (2.5Y 5/4) loam; 
massive; friable; few fine angular light gray (10YR 
7/2) carbonate nodules; about 5 percent gravel; 
strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 8 to 31 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: 1 to 10 percent throughout 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 


Chroma—1 
Texture—loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—2 to 5 
Chroma—2 to 4 
Texture—loam or clay loam 


Bk horizon: 
Hue—2.5Y or 10YR 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam 


902B—Barnes-Buse complex, 2 to 6 
percent slopes 


Composition 


Barnes and similar soils: About 60 percent 
Buse and similar soils: About 25 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 

Position on the landform: Summits and backslopes 

Slope range: Barnes—2 to 6 percent; Buse—3 to 6 
percent 


Component Description 
Barnes 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.3 inches 

Organic matter content: Moderate 


Buse 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 
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Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 
Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


Lakepark and similar soils 
Quam and similar soils 
Parnell and similar soils 
Roliss and similar soils 
Darnen and similar soils 
Hamerly and similar soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


903C2—Barnes-Langhei complex, 6 to 12 
percent slopes, eroded 


Composition 


Barnes and similar soils: About 55 percent 
Langhei and similar soils: About 35 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 
Barnes 


Texture of ihe surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.4 inches 

Organic matter content: Moderate 
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Langhei 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.4 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Lakepark and similar soils 
* Quam and similar soils 

* Parnell and similar soils 

* Roliss and similar soils 

* Darnen and similar soils 

* Hamerly and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


Becida Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Upper part—moderate; next part—slow; 
lower part—very slow 

Landform: Drumlins 

Parent material: Till 

Slope range: 0 to 2 percent 

Taxonomic classification: Coarse-loamy, mixed, frigid 
Mollic Glossaqualfs 


Typical Pedon 


Becida loam, in an area of Paddock-Becida complex, 
stony, 2,600 feet west and 400 feet south of the 
northeast corner of sec. 21, T. 136 N., R. 36 W. 


Ар—0 to 8 inches; very dark brown (10YR 2/2) loam, 
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dark grayish brown (10YR 4/2) dry; moderate 
medium subangular blocky structure; friable; 
common fine and very fine roots; about 1 percent 
gravel; slightly acid; abrupt smooth boundary. 

Eg—8 to 13 inches; dark grayish brown (10YR 4/2) 
fine sandy loam, very pale brown (10YR 7/3) dry; 
strong thick platy structure; very friable; common 
fine prominent dark reddish brown (5YR 3/3) and 
common fine and medium prominent brown 
(7.5YR 4/4) Fe concentrations; few very fine roots; 
about 1 percent gravel; moderately acid; clear 
wavy boundary. 

E/B—13 to 27 inches; 70 percent grayish brown (2.5Y 
5/2) sandy loam (Eg) and 30 percent brown (10YR 
4/3) sandy loam (Bt); weak medium subangular 
blocky structure; friable; common fine and medium 
prominent yellowish red (5ΥΗ 5/8 and 4/6) Fe 
concentrations; common patchy faint gray (10YR 
5/1) clay films on faces of peds; few fine roots; 
about 3 percent gravel; moderately acid; clear 
wavy boundary. 

Btg—27 to 34 inches; grayish brown (2.5Y 5/2) sandy 
loam; moderate medium subangular blocky 
structure; friable; common fine and medium 
distinct strong brown (7.5YR 5/6) and common 
fine yellowish red (BYR 4/6) Fe concentrations; 
common patchy faint gray (10YR 5/1) and dark 
brown (10YR 4/3) clay films on faces of peds; 
about 2 percent gravel; moderately acid; clear 
wavy boundary. 

Bt1—34 to 49 inches; dark yellowish brown (10YR 4/4) 
sandy loam; moderate coarse subangular blocky 
structure; friable; many medium and coarse 
prominent strong brown (7.5YR 4/6) Fe 
concentrations and common fine distinct light 
brownish gray (10YR 6/2) Fe depletions; few 
patchy faint dark grayish brown (10YR 4/2) clay 
films on faces of peds; few patchy prominent very 
dark grayish brown (10YR 3/2) iron-manganese 
stains in pores and on faces of peds; about 7 
percent gravel; slightly acid; clear wavy boundary. 

Bt2—49 to 58 inches; yellowish brown (10YR 5/4) 
sandy loam; weak coarse subangular blocky 
structure; friable; few fine and medium distinct light 
olive brown (2.5Y 5/3) Fe depletions; few patchy 
distinct very dark grayish brown (10YR 3/2) and 
common discontinuous dark yellowish brown 
(10YR 4/4) clay films in pores and on faces of 
peds; about 5 percent gravel; slightly acid; clear 
wavy boundary. 

BCd—58 to 80 inches; light olive brown (2.5Y 5/3) 
sandy loam; massive breaking to moderate platy 


Soil fragments; firm; common medium prominent 
yellowish brown (10YR 5/6) Fe concentrations and 
many medium and coarse distinct light brownish 
gray (2.5Y 6/2) Fe depletions; about 5 percent 
gravel; neutral. 


Range in Characteristics 


Depth to carbonates: 40 to more than 60 inches 

Depth to dense till: 40 to 60 inches 

Combined thickness of the Bt horizon: 14 to 40 inches 

Content of rock fragments: 2 to 15 percent gravel; 0 to 
3 percent cobbles 


A or Ap horizon: 
Hue—40YR or 2.5Y 
Value—2 or 3 
Chroma—1 or 2 
Texture—fine sandy loam 
Content of rock fragments—2 to 15 percent gravel; 
0 to 3 percent cobbles 


E or Eg horizon: 

Hue—10YR or 2.5Y 

Value—4 or 5 

Chroma—1 or 2 

Texture—sandy loam, fine sandy loam, or loamy 
sand 

Content of rock fragments—2 to 15 percent gravel; 
0 to 3 percent cobbles 


EB, E/B, B/E, or BE horizon: 
Colors—similar to those of the E and Bt horizons 
Textures—similar to those of the E and Bt 
horizons 


Bt horizon: 

Hue—10YR or 2.5Y 

Value—4 to 6 

Chroma—2 (upper part); 2 to 4 (lower part) 

Texture—dominantly sandy loam or fine sandy 
loam; subhorizons of loam or sandy clay loam 
in some pedons 

Content of rock fragments—2 to 15 percent gravel; 
0 to 3 percent cobbles 


Cd horizon: 

Hue—2.5Y or 10YR 

Value—4 to 6 

Chroma—3 to 6 

Texture—dominantly sandy loam or fine sandy 
loam; subhorizons of loamy sand in some 
pedons 

Content of rock fragments—2 to 15 percent gravel; 
0 to 3 percent cobbles 
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Bemidji Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—rapid; lower part—moderate 

Landform: Moraines 

Parent material: Eolian deposits over till 

Slope range: 1 to 3 percent 

Taxonomic classification: Loamy, mixed Aquic Arenic 
Eutroboralfs 


Typical Pedon 


Bemidji loamy sand, moderately permeable, 1,700 feet 
east and 175 feet north of the southwest corner of sec. 
33, T. 136 Ν., R. 38 W. 


Ар—0 to 8 inches; dark brown (10YR 3/3) loamy sand, 
pale brown (10 YR 6/3) dry; weak very fine 
subangular blocky structure; very friable; common 
fine roots; moderately acid; abrupt smooth 
boundary. 

E—8 to 29 inches; brown (10 YR 4/3) sand, pale brown 
(10YR 6/3) dry; single grain; loose; few fine roots; 
slightly acid; clear smooth boundary. 

Bt1—29 to 33 inches; yellowish brown (10YR 4/4) 
sand; single grain; loose; few fine roots; common 
patchy prominent brown (7.5YR 4/3) clay bridging 
between sand grains; common coarse prominent 
brown (7.5 YR 4/4) and light brownish gray (2.5Y 
6/2) and common distinct dark yellowish brown 
(10YR 4/4) Fe depletions; few fine rounded iron- 
manganese concretions; slightly acid; clear 
smooth boundary. 

Bt2—33 to 36 inches; brown (7.5 YR 4/4) loamy sand; 
weak medium and thick platy structure; very 
friable; few fine roots; many continuous distinct 
dark brown (7.5 YR 3/2) clay films on faces of 
peds; slightly acid; clear smooth boundary. 

2Bt3—36 to 45 inches; dark yellowish brown (10YR 
4/4) sandy loam; moderate medium and coarse 
subangular blocky structure; friable; few very fine 
roots; common discontinuous distinct brown 
(7.5YR 4/3) clay films on faces of peds; common 
medium and coarse prominent light brownish gray 
(2.5Y 6/2) and distinct dark grayish brown (10YR 
4/2) Fe depletions; common irregular medium soft 
masses of iron-manganese; about 5 percent 
gravel; slightly acid; clear smooth boundary. 

2Bt4—45 to 60 inches; dark yellowish brown (10YR 
4/4) sandy clay loam; moderate medium and 
coarse subangular blocky structure; friable; few 
very fine roots; common discontinuous distinct 
brown (7.5 YR 4/3) clay films on faces of peds and 
few patchy distinct dark grayish brown (10YR 4/2) 
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clay films in root channels or pores; many medium 
and coarse distinct grayish brown (10YR 5/2) Fe 
depletions; about 5 percent gravel; slightly acid. 


Range in Characteristics 


Depth to carbonates: 30 to more than 60 inches - 

Content of rock fragments: О to 35 percent in the 
sandy mantle and 5 to 15 percent in the glacial till 

Thickness of the sandy mantle: 20 to 40 inches 


Ap or A horizon: 
Hue—10YR 
Value—2 to 4 
Chroma—1 to 3 
Texture—loamy sand 


E horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—fine sand, sand, or loamy sand or the 
gravelly analogs of these textures 


Bt horizon: 
Hue—10YR or 7.5 YR 
Value—2 to 5 
Chroma—3 to 6 
Texture—sand or loamy sand 


2Bt horizon: 
Hue—10YR or 2.5Y 
Value—2 to 5 
Chroma—3 to 5 
Texture—sandy clay loam, sandy loam, fine sandy 
loam, or loam 


1397—Bemidji loamy sand, moderately 
permeable 


Composition 


Bemidji and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Footslopes and toeslopes 
Slope range: 1 to 3 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 
Drainage class: Moderately well drained 
Dominant parent material: Eolian deposits over till 
Flooding: None 
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Depth to the water table: 2.5 to 4.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.6 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


inclusions 


* Kandota and similar soils 

“ Bluffton and similar soils 

* Kratka and similar soils 

* Leaflake and similar soils 

* Brandsvold and similar soils 

* Soils in which the till is closer to the surface or at a 
greater depth than in the Bemidji soil 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Blowers Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part —moderate; next part— 
moderately slow; lower part—very slow 

Landform: Drumlins 

Parent material: Till 

Slope range: 1 to 5 percent 

Taxonomic classification: Coarse-loamy, mixed 
Glossaquic Eutroboralfs 


Typical Pedon 


Blowers sandy loam, 1 to 5 percent slopes, stony, 50 
feet east and 2,625 feet north of the southwest corner 
of sec. 19, T. 136 N., R. 36 W. 


Ap— to 7 inches; very dark gray (10YR 3/1) sandy 
loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; very friable; many 
very fine and fine roots; slightly acid; abrupt 
smooth boundary. 

E—7 to 14 inches; brown (10YR 5/3) sandy loam, light 
gray (10YR 7/2) dry; moderate medium platy 
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structure parting to weak very fine subangular 
blocky; very friable; common very fine and fine 
roots; about 3 percent gravel; slightly acid; clear 
smooth boundary. 

E/B—14 to 19 inches; about 60 percent brown (10YR 
5/3) loamy sand (E), about 40 percent brown 
(10YR 4/3) sandy loam (B); weak medium 
subangular blocky structure; very friable; few very 
fine roots; about 3 percent gravel; moderately acid; 
clear smooth boundary. | 

B/E—19 to 27 inches; about 75 percent brown (10YR 
4/3) sandy loam (B), 25 percent brown (10YR 5/3) 
loamy sand (E); moderate medium subangular 
blocky structure; firm; few very fine roots; about 2 
percent gravel; moderately acid; clear smooth 
boundary. 

Bt—27 to 36 inches; light olive brown (2.5Y 5/4) sandy 
loam; moderate coarse subangular blocky 
structure; firm; few very fine roots; few distinct 
brown (10YR 4/8) and prominent dark grayish 
brown (10YR 4/2) clay films on faces of peds; few 
medium prominent brownish gray (10YR 5/2) and 
common coarse prominent yellowish red (5YR 
4/6) Fe concentrations; few fine prominent light 
brownish gray (10YR 6/2) Fe depletions; about 2 
percent gravel; moderately acid; clear smooth 
boundary. 

BC—36 to 43 inches; light olive brown (2.5Y 5/4) 
sandy loam; moderate medium subangular blocky 
structure; firm; few very fine roots; few distinct 
brown (10YR 4/3) clay films on faces of peds; 
common fine distinct yellowish brown (2.5Y 5/6) 
Fe concentrations; about 3 percent gravel; neutral; 
clear smooth boundary. 

Cd—43 to 60 inches; light yellowish brown (2.5Y 6/4) 
sandy loam; moderate thick platy soil fragments; 
firm; about 4 percent gravel; common distinct 
discontinuous light gray (10YR 7/2) carbonate 
coatings on faces of peds; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to dense till: 40 to 60 inches 

Depth to carbonates: 32 to 60 inches 

Content of rock fragments: 2 to 15 percent gravel; 0 to 
3 percent cobbles 


Ap or A horizon: 
Hue—10YR or 2.5Y 
Value—2 or 3 
Chroma—1 to 3 
Texture—sandy loam 
Content of rock fragments—2 to 15 percent gravel; 
0 to 3 percent cobbles 
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E horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—2 or 3 
Texture—sandy loam or loamy sand 
Content of rock fragments—2 to 15 percent gravel; 
0 to 3 percent cobbles 


EB, E/B, B/E, or BE horizon: 
Colors—similar to those of the E and Bt horizons 
Textures—similar to those of the E and Bt 
horizons 


Bt horizon: 

Hue—10YR or 2.5Y 

Value—3 to 6 

Chroma—3 to 6 

Texture—dominantly sandy loam; subhorizons of 
loam, fine sandy loam, or sandy clay loam in 
some pedons 

Content of rock fragments—2 to 15 percent gravel; 
0 to 3 percent cobbles 


Cd horizon: 

Hue—10YR or 2.5Y 

Value—5 or 6 

Chroma—3 to 5 

Texture—dominantly sandy loam; subhorizons of 
loamy sand in some pedons 

Content of rock fragments—2 to 15 percent gravel; 
0 to 3 percent cobbles 


1320B—Blowers sandy loam, 1 to 5 
percent slopes, stony 


Composition 


Blowers and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Drumlins 
Position on the landform: Summits and backslopes 
Slope range: 1 to 5 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2.0 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.3 inches 

Organic matter content: High 
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A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


Becida and similar soils 
Runeberg and similar soils 
Paddock and similar soils 
Rockwood and similar soils 
Clitherall and similar soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


Bluffcreek Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderately rapid; lower 
part—rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 010 3 percent 

Taxonomic classification: Coarse-loamy, mixed 
Oxyaquic Eutroboralfs 


Typical Pedon 


Bluffcreek sandy loam, in an area of Bluffcreek- 
Clearriver complex, 950 feet west and 50 feet south of 
the northeast corner of sec. 36, T. 136 N., R. 37 W. 


Ap— to 8 inches; very dark grayish brown (10YR 3/2) 
sandy loam, dark brown (10YR 4/8) dry; weak fine 
and medium granular structure; very friable; 
common very fine and fine roots; about 2 percent 
gravel; slightly acid; abrupt smooth boundary. 

Е1—8 to 14 inches; dark brown (10YR 4/3) loamy 
sand, light yellowish brown (10YR 6/4) dry; weak 
fine and medium subangular blocky structure; very 
friable; few very fine and fine roots; about 2 
percent gravel; slightly acid; clear smooth 
boundary. 

E2—14 to 26 inches; dark brown (10YR 4/3) sand, 
light yellowish brown (10YR 6/4) dry; single grain; 
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loose; about 10 percent gravel; slightly acid; clear 
wavy boundary. 

E&Bt—26 to 34 inches; yellowish brown (10YR 5/4) 
sand (E); single grain; loose; lamellae of dark 
yellowish brown (10YR 4/4) sandy loam (Bt); weak 
very fine subangular blocky structure; very friable; 
lamellae are discontinuous and are 0.1 to 0.2 inch 
thick; about 8 percent gravel; moderately acid; 
clear smooth boundary. 

Bt—34 to 42 inches; dark yellowish brown (10YR 4/4) 
coarse sandy loam; moderate medium and coarse 
subangular blocky structure; friable; many coarse 
distinct dark grayish brown (10YR 4/2) Fe 
depletions and common medium prominent strong 
brown (7.5 YR 5/8) Fe concentrations; many 
continuous prominent dark brown (7.5 YR 3/2) clay 
films on faces of peds and in pores; 5 percent 
gravel; moderately acid; clear wavy boundary. 

BC—42 to 50 inches; yellowish brown (10YR 5/4) 
sand; single grain; loose; about 3 percent gravel; 
slightly acid; clear wavy boundary. 

C—50 to 80 inches; light brownish gray (10 YR 6/2) 
sand; single grain; loose; common coarse distinct 
brownish yellow (10YR 6/8) Fe concentrations; 
about 5 percent gravel; slightly effervescent; 
moderately alkaline. 


Range in Characteristics 
Depth to carbonates: 30 to 60 inches 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 to 3 
Texture—sandy loam 
Content of rock fragments—0 to 15 percent 


E horizon: 
Hue—10YR 
Value—4 or 5 
Chroma—2 to 4 
Texture—loamy sand, sand, loamy fine sand, 
loamy coarse sand, or sandy loam 
Content of rock fragments—0 to 15 percent 


E&Bt, EB, Е/В, B/E, or BE horizon: 
Colors—similar to those of the E and Bt horizons 
Textures—similar to those of the E and Bt 
horizons 


Bt horizon: 
Hue—7.5YR or 10YR 
Value—4 or 5 
Chroma—3 or 4 
Texture—dominantly sandy loam, coarse sandy 
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loam, or the gravelly analogs of these textures; 
subhorizons of sandy clay loam, loam, loamy 
sand, or loamy coarse sand or the gravelly 
analogs of these textures in some pedons 
Content of rock fragments—O to 35 percent 


Bw horizon: 

Hue—10YR or 7.5YR 

Value—3 to 5 

Chroma—3 or 4 

Texture—loamy sand, loamy coarse sand, coarse 
sand, or sand or the gravelly analogs of these 
textures 

Content of rock fragments—O to 35 percent 


C horizon: 
Hue—10YR, 2.5Y, ог 7.5YR 
Value—4 to 7 
Chroma—2 to 6 
Texture—sand, coarse sand, or the gravelly 
analogs of these textures 
Content of rock fragments—O0 to 35 percent 


715—Bluffcreek-Clearriver complex 


Composition 


Bluffcreek and similar soils: About 60 percent 
Clearriver and similar soils: About 30 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and slight rises on pitted outwash 
plains 
Slope range: 0 to 3 percent 


Component Description 
Bluffcreek 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 2.5 to 4.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.6 inches 

Organic matter content: Moderate 


Clearriver 


Texture of the surface layer: Loamy coarse sand 
Depth class: Very deep (more than 60 inches) 
Drainage class: Moderately well drained 
Dominant parent material: Glacial outwash 
Flooding: None 
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Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.8 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Lida and similar soils 

* Epoufette and similar soils 
* Nidaros and similar soils 

* Very poorly drained soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part l of this publication: 


* Agronomy section 
* Forest Land section 


1340—Bluffcreek-Epoufette complex 


Composition 


Bluffcreek and similar soils: About 65 percent 
Epoufette and similar soils: About 25 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 

Position on the landform: Bluffcreek—flats and slight 
rises; Epoufette—flats and swales 

Slope range: Bluffcreek—O to 3 percent; Epoufette—O 
to 2 percent 


Component Description 
Bluffcreek 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 2.5 to 4.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.3 inches 

Organic matter content: Moderate 


Soil Survey of 


Epoufette 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 0.5 foot to 2.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.1 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part JI of this publication. 


Inclusions 


Lida and similar soils 

Nidaros and similar soils 

Forada and similar soils 

Soils that have a loamy substratum 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part 11 of this publication: 


* Agronomy section 
* Forest Land section 


1345—Bluffcreek-Rosy complex 


Composition 


Bluffcreek and similar soils: About 60 percent 
Rosy and similar soils: About 30 percent 
Inclusions: About 10 percent 


Setting 
Landform: Flats and slight rises on pitted outwash 


plains 
Slope range: 0 to 3 percent 


Component Description 
Bluffcreek 


Texture of the surface layer: Sandy loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Moderately well drained 
Dominant parent material: Glacial outwash 
Flooding: None 
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Depth to the water table: 2.5 to 4.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.2 inches 

Organic matter content: Moderate 


Rosy 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciofluvial deposits 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.6 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part II of this publication. 


inclusions 


* Lida and similar soils 

* Hillview and similar soils 

* Epoufette and similar soils 
* Nidaros and similar soils 

* Leafriver and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Bluffton Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 0 to 1 percent 

Taxonomic classification: Fine-loamy, mixed, frigid 
Typic Endoaquolls 


Typical Pedon 
Bluffton loam, moderately permeable, 500 feet south 
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and 1,100 feet west of the northeast corner of sec. 25, 
T. 137 N., R. 38 W. 


А1—0 to 7 inches; black (М 2/0) loam, dark grayish 
brown (10 YR 4/2) dry; weak fine subangular 
blocky structure; friable; common fine roots; 
neutral; clear smooth boundary. 

A2—7 to 10 inches; very dark grayish brown (2.5Y 
3/2) loam, grayish brown (10YR 5/2) dry; weak 
medium platy structure; friable; common fine roots; 
few fine prominent brown (7.5YR 4/4) Fe 
concentrations; about 1 percent gravel; neutral; 
clear smooth boundary. 

Bgi—10 to 15 inches; dark grayish brown (2.5Y 4/2) 
sandy clay loam; moderate medium subangular 
blocky structure; friable; few fine roots; few fine 
prominent brown (7.5 YR 4/4) Fe concentrations; 
about 4 percent gravel; neutral; clear smooth 
boundary. 

Bg2—15 to 29 inches; light olive brown (2.5Y 5/3) 
loam; weak fine subangular blocky structure; 
friable; few fine roots; common fine prominent 
strong brown (7.5YR 4/6) Fe concentrations; about 
4 percent gravel; neutral; clear smooth boundary. 

Bg3—29 to 53 inches; olive (5Y 5/3) loam; weak fine 
subangular blocky structure; friable; common 
medium prominent strong brown (7.5YR 4/6) Fe 
concentrations; about 5 percent gravel; neutral; 
clear smooth boundary. 

Cg—53 to 80 inches; olive (БҮ 5/3) loam; massive; 
friable; common medium prominent dark yellowish 
brown (10YR 4/6) Fe concentrations; about 5 
percent gravel; neutral. 


Range in Characteristics 


Depth to carbonates: 40 to more than 60 inches 
Thickness of the mollic epipedon: 7 to 24 inches 
Content of rock fragments: 1 to 10 percent throughout 


A1 horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Chroma— to 2 
Texture—mucky loam or loam 


A2 horizon: 
Hue—10YR, 2.5Y, or neutral 
Value—2 or З 
Chroma— to 2 
Texture—sandy loam, sandy clay loam, or loam 


Bg horizon: 
Hue—2.5Y or 5Y 
Value—4 or 5 
Chroma—1 to 3 
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Texture—fine sandy loam, sandy clay loam, clay 
loam, or loam 


Cg horizon: 
Hue—2.5Y or 5Y 
Value—5 or 6 
Chroma—1 to 3 
Texture—fine sandy loam, sandy clay loam, or 
foam 


1351—Bluffton loam, moderately 
permeable 


Composition 


Bluffton and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Depressions on moraines 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Till 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 10.3 inches 

Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


Kandota and similar soils 
Knute and similar soils 
Kratka and similar soils 
Brandsvold and similar soils 
Cathro and similar soils 
Clotho and similar soils 


Major Uses of the Unit 


Hayland 
Pasture 
Forest land 
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For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Borup Series 


Depth class: Very deep 

Drainage class: Poorly drained and very poorly 
drained 

Permeability: Upper part —moderately rapid; lower 
part—moderately rapid or rapid 

Landform: Lake plains and outwash plains 

Parent material: Glaciolacustrine deposits 

Slope range: 0 to 1 percent 

Тахопотіс classification: Coarse-silty, frigid Typic 
Calciaquolls 


Typical Pedon 


Borup loam, 220 feet north and 1,850 feet east of the 
southwest corner of sec. 29, T. 136 N., R. 43 W. 


Ap— to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate fine granular 
structure; friable; many fine roots; strongly 
effervescent; slightly alkaline; gradual wavy 
boundary. 

Ak—8 to 13 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; moderate very fine granular 
structure; very friable; common fine roots; many 
fine light gray (10YR 7/2) carbonate threads; 
violently effervescent; moderately alkaline; gradual 
wavy boundary. 

Bkg1—13 to 22 inches; grayish brown (2.5Y 5/2) silt 
loam; weak very fine subangular blocky structure; 
very friable; common fine roots; few medium 
distinct light olive brown (2.5Y 5/6) Fe 
concentrations; many fine light gray (10YR 7/2) 
masses of carbonates; violently effervescent; 
slightly alkaline; clear wavy boundary. 

Bkg2—-22 to 32 inches; grayish brown (2.5Y 5/2) very 
fine sandy loam; weak thin platy structure parting 
to weak very fine subangular blocky; very friable; 
few fine roots; many medium prominent dark 
yellowish brown (10YR 4/6) and many medium 
prominent strong brown (7.5YR 5/8) Fe 
concentrations; common fine rounded light gray 
(10YR 7/2) soft masses of carbonates; strongly 
effervescent; slightly alkaline; gradual wavy 
boundary. 

Cg—32 to 60 inches; olive gray (5Y 5/2) very fine 
sandy loam; few very fine roots; many coarse 
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prominent strong brown (7.5YR 4/6 and 5/8) Fe 
concentrations; slightly effervescent; slightly 
alkaline. 


Range in Characteristics 


Carbonates: At or near the surface 
Thickness of the mollic epipedon: 7 to 20 inches 
Content of rock fragments: Typically none throughout 


Ap or A horizon: 
Hue—10YR, 2.5Y, or neutral 
Value—2 or 3 
Chroma—0 or 1 
Texture—loam 


Ak horizon: 
Hue—10YR, 2.5Y, or neutral 
Value—2 or 3 
Chroma—O or 1 
Texture—silt loam, very fine sandy loam, loam, or 
sandy clay loam 


Bkg horizon: 
Hue—10YR, 2.5Y, or БҮ 
Value—4 to 6 
Chroma—1 or 2 
Texture—silt loam, loamy very fine sand, very fine 
sandy loam, loam, or sandy clay loam 


Cg horizon: 
Hue—2.5Y, 5Y, or neutral 
Value—4 to 6 
Сһгота—0 to 3 
Texture—very fine sandy loam, very fine sand, 
loamy very fine sand, loam, or silt loam 


46--Вогир loam 


Composition 


Borup and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landforms: Flats and swales on lake plains and 
outwash plains 
Slope range: О1о 1 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Poorly drained 

Dominant parent material: Glaciolacustrine deposits 
Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 
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Available water capacity to 60 inches or root-limiting 
layer: About 11.1 inches 
Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part II of this publication. 


Inclusions 


* Glyndon and similar soils 

* Very poorly drained soils 

* Soils that have more clay in the subsoil than the 
Borup soil 

* Hillview and similar soils 

* Soils that have 8 leached subsoil 

* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


1339--Вогир mucky silt loam, 
depressional 


Composition 


Borup and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landforms: Depressions on lake plains and outwash 
plains 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Mucky silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 10.7 inches 

Organic matter content: Very high 
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A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Glyndon and similar soils 

* Poorly drained soils 

* Soil that have more clay in the subsoil than the 
Borup soil 

* Hillview and similar soils 

* Soils that have a leached subsoil 

* Cathro and similar soils 


Major Uses of the Unit 


* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Brandsvold Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Upper part—moderate or moderately 
rapid; next part—moderate; lower part— 
moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: 0 to 2 percent 

Taxonomic classification: Fine-loamy, mixed, frigid 
Typic Argiaquolls 


Typical Pedon 


Brandsvold fine sandy loam, thick solum, 750 feet 
south and 800 feet east of the northwest corner of sec. 
17, T. 133 N., R. 37 W. 


Ap—0 to 12 inches; black (10YR 2/1) fine sandy loam, 
dark grayish brown (10YR 3/2) dry; moderate fine 
and medium subangular blocky structure; friable; 
many very fine and fine and common medium 
roots; about 1 percent gravel; slightly acid; abrupt 
smooth boundary. 

Eg—12 to 17 inches; dark grayish brown (10YR 4/2) 
sandy loam; moderate medium subangular blocky 
structure; friable; common very fine roots; 
common dark gray (10 YR 4/1) clay films on faces 
of peds; common fine prominent dark reddish 
brown (5YR 3/2) and many medium distinct brown 
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(7.БҮН 4/9) Fe concentrations; about 2 percent 
gravel; slightly acid; gradual wavy boundary. 

Від1—17 to 37 inches; grayish brown (2.5Υ 5/2) sandy 
clay loam; moderate medium subangular blocky 
structure; friable; common very fine roots; 
common continuous distinct dark grayish brown 
(10YR 4/2) clay films on faces of peds; many fine 
and medium prominent brown (7.5 YR 4/4) and 
common fine prominent reddish brown (5YR 4/4) 
Fe concentrations; about 10 percent gravel; 
slightly acid; clear smooth boundary. 

Btg2—37 to 45 inches; light brownish gray (2.5Y 6/2) 
sandy loam; weak medium and coarse subangular 
blocky structure; friable; few very fine roots; few 
patchy prominent dark gray (10YR 4/1) clay films 
in root channels or pores; common medium 
prominent brown (7.5 YR 4/4) апа many medium 
and coarse prominent yellowish brown (10YR 5/6) 
Fe concentrations; about 5 percent gravel; neutral; 
clear smooth boundary. 

С—45 to 60 inches; light olive brown (2.5Y 5/4) sandy 
loam; plate-like soil fragments; friable; common 
fine faint light olive brown (2.5Y 5/3) Fe depletions 
and common fine prominent yellowish brown 
(10 YR 5/6) Fe concentrations; about 5 percent 
gravel; slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 26 to more than 60 inches 

Thickness of the mollic epipedon: 7 to 16 inches 

Content of rock fragments: 2 to 12 percent gravel 

Other features: Some pedons have an E horizon, 
which is 2 to 6 inches thick. 


Ap or A horizon: 
Hue—10YR, 2.5Y, or neutral 
Value—2 or 3 
Chroma— to 2 
Texture—fine sandy loam 


Btg horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—3 to 6 
Chroma—O to 3 
Texture—loam, sandy clay loam, or clay loam 


Bk horizon: 
Hue—2.5Y or 5Y 
Уаіше-5 or 6 
Chroma—1 or 2 
Texture—loam, sandy loam, or fine sandy loam 


C horizon: 
Hue—2.5Y or БҮ 
Value—4 to 6 
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Chroma—t to 4 
Texture—fine sandy loam, sandy loam, or loam 


1290—Brandsvold fine sandy loam, thick 
solum 
Composition 


Brandsvold and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Drainageways and flats on moraines 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.4 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Kandota and similar soils 

* Knute and similar soils 

* Soils that have a clayey subsoil 
* Bluffton and similar soils 

* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 
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1350—Brandsvold loam, thick solum 


Composition 


Brandsvold and similar soils: About 90 percent 
inclusions: About 10 percent 


Setting 


Landform: Flats and swales on moraines 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.7 inches 

Organic тайег content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


Kandota and similar soils 
Knute and similar soils 

Soils that have a clayey subsoil 
Bluffton and similar soils 
Cathro and similar soils 
Mahkonce and similar soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


Buse Series 


Depth class: Very deep 
Drainage class: Well drained 
Permeability: Moderate or moderately slow 
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Landform: Moraines 

Parent material: Till 

Slope range: З to 20 percent 

Taxonomic classification: Fine-loamy, mixed Udic 
Calciborolls 


Typical Pedon 


Buse loam, in an area of Barnes-Buse complex, 2 to 6 
percent slopes, 2,400 feet east and 155 feet south of 
the northwest corner of sec. 34, T. 132 N., R. 43 W. 


Ap—0 to 8 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky 
structure; friable; common fine and medium roots; 
common fine irregular light gray (10YR 7/2) soft 
masses of carbonates; about 2 percent gravel; 
slightly effervescent; slightly alkaline; abrupt 
smooth boundary. 

Bk1—8 to 22 inches; yellowish brown (10YR 5/4) 
loam; weak fine subangular blocky structure; 
friable; common medium irregular light gray (10YR 
7/2) soft masses of carbonates; about 2 percent 
gravel; violently effervescent; moderately alkaline; 
clear smooth boundary. 

Вк2--22 to 40 inches; light olive brown (2.5Y 5/4) 
loam; weak coarse subangular blocky structure; 
friable; few fine distinct light brownish gray (2.5Y 
6/2) relict Fe depletions and prominent strong 
brown (7.5YR 5/6) relict Fe concentrations; 
common coarse irregular light gray (10YR 7/2) 
carbonate threads; about 2 percent gravel; 
strongly effervescent; slightly alkaline; clear 
smooth boundary. 

C—40 to 60 inches; light olive brown (2.5Y 5/4) loam; 
massive; friable; common medium distinct grayish 
brown (2.5Y 5/2) relict Fe depletions and few 
medium and coarse distinct light olive brown (2.5Y 
5/6) relict Fe concentrations; about 2 percent 
gravel; slightly effervescent; slightly alkaline. 


Range in Characteristics 


Carbonates: Αἱ the surface 
Thickness of the mollic epipedon: 7 to 10 inches 
Content of rock fragments: 2 to 12 percent throughout 


Ap or A horizon: 
Hue—10YR 
Value—2 or3 
Chroma—1 or 2 
Texture—1oam or clay loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam or clay loam 
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C horizon: 
Hue—2.5Y or 10YR 
Value—4 to 6 
Chroma—2 to 6 
Texture—loam or clay loam 


Bygland Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderately slow; next 
part—moderately slow or slow; lower part— 
moderately slow 

Landforms: Moraines, lake terraces, and ice-walled 
lake plains 

Parent material: Lacustrine deposits 

Slope range: 1 to 15 percent 

Taxonomic classification: Fine, montmorillonitic 
Aquertic Argiborolls 


Typical Pedon 


Bygland silty clay loam, 1 to 6 percent slopes, 850 feet 
north and 2,450 feet east of the southwest corner of 
sec. 25, T. 133 М., R. 42 W. 


Ар—0 to 10 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; moderate fine 
subangular blocky structure; friable; common fine 
roots; neutral; abrupt smooth boundary. 

Bt1—10 to 17 inches; dark grayish brown (2.5Y 4/2) 
silty clay; moderate medium subangular blocky 
structure; firm; common fine roots; few distinct 
very dark grayish brown (10YR 3/2) clay films on 
faces of peds and in pores; neutral; clear wavy 
boundary. 

Bt2—17 to 32 inches; dark grayish brown (2.5Y 4/2) 
silty clay; strong medium angular blocky structure; 
firm; few fine roots; few distinct very dark grayish 
brown (10YR 3/2) clay films on faces of peds and 
in pores; few fine distinct light olive brown (2.5Y 
5/6) Fe concentrations; neutral; clear wavy 
boundary. 

Bt3—32 to 41 inches; olive brown (2.5Y 4/3) silty clay 
loam; strong medium subangular blocky structure; 
firm; few discontinuous distinct very dark grayish 
brown (10YR 3/2) clay films on faces of peds and 
in pores; few fine prominent yellowish brown 
(10ҮН 5/8) Fe concentrations; neutral; clear wavy 
boundary. 

BC—41 to 46 inches; light olive brown (2.5Y 5/4) silty 
clay loam; weak fine subangular blocky structure; 
firm; few discontinuous prominent very dark 
grayish brown (10YR 3/2) clay films in root 
channels and pores; common medium distinct 
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grayish brown (2.5Y 5/2) and common medium 
prominent yellowish brown (10YR 5/6) Fe 
concentrations; slightly effervescent; slightly 
alkaline; gradual wavy boundary. 

C—46 to 60 inches; light olive brown (2.5Y 5/4) silty 
clay loam; massive; firm; common medium distinct 
grayish brown (2.5Y 5/2) and few prominent 
yellowish brown (10YR 5/6) Fe concentrations; few 
fine light gray (10YR 7/2) carbonate threads; 
slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 16 to 42 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: Typically none throughout 


A horizon: 
Hue—10YR, 2.5Y, or neutral 
Value—2 or 3 
Сһгота—0 to 2 
Texture—silty clay loam 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—2 to 4 
Chroma—2 to 4 
Texture—silty clay, clay, or silty clay loam 


BC horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 5 
Texture—silty clay loam or silt loam 


C horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—dominantly silty clay loam or silt loam; 
varved with very thin lenses of loamy very fine 
sand or very fine sand in some pedons 


422B—Bygland silty clay loam, 1 to 6 
percent slopes 
Composition 


Bygland and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landforms: Moraines, lake terraces, and ice-walled 
lake plains 

Position on the landform: Summits and backslopes 

Slope range: 1 to 6 percent 
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Component Description 


Texture of the surface layer: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Lacustrine deposits 

Flooding: None | 

Depth to the water table: 2.5 to 4.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


Lizzie and similar soils 

Dent and similar soils 

Lindaas and similar soils 

Soils that are underlain by loamy till 
Cathro and similar soils 

Parnell and similar soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


422C—Bygland silty clay loam, 6 to 15 
percent slopes 
Composition 


Bygland and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landforms: Moraines, lake terraces, and ice-walled 
lake plains 

Position on the landform: Backslopes and shoulders 

Slope range: 6 to 15 percent 


Component Description 


Texture of the surface layer: Silty clay loam 
Depth class: Very deep (more than 60 inches) 
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Drainage class: Moderately well drained 

Dominant parent material: Lacustrine deposits 

Flooding: None 

Depth to the water table: 2.5 to 4.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.1 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Lizzie and similar soils 

* Dent and similar soils 

* Lindaas and similar soils 

* Soils that are underlain by loamy till 
* Cathro and similar soils 

* Parnell and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 
* Forest Land section 


Cathro Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Upper part—moderately rapid to 
moderately slow; lower part—moderately slow or 
moderate 

Landforms: Lake plains and moraines 

Parent material: Organic material over glaciolacustrine 
deposits or till 

Slope range: 0 to 1 percent 

Taxonomic classification: Loamy, mixed Euic Terric 
Borosaprists 


Typical Pedon 


Cathro muck, 1,200 feet west and 1,500 feet north of 
the southeast corner of sec. 13, T. 137 N., R. 36 W. 


Oa1—90 to 16 inches; muck (sapric material), black 
(10YR 2/1) broken face and rubbed; about 50 
percent fiber, 10 percent rubbed; weak fine 
granular structure; very friable; many fine roots; 
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primarily herbaceous fibers, about 10 percent 
woody fragments; neutral; clear irregular 
boundary. 

Оа2—16 to 38 inches; muck (sapric material), black 
(10YR 2/1) broken face and rubbed; about 30 
percent fibers, 10 percent rubbed; very friable; 
common fine roots; primarily herbaceous fibers, 
about 10 percent woody fragments; neutral; clear 
smooth boundary. 

A1—38 to 44 inches; black (N 2/0) mucky sandy loam; 
massive; friable; neutral; clear smooth boundary. 

A2—44 to 48 inches; black (N 2/0) loam; massive; 
friable; strongly effervescent; slightly alkaline; clear 
smooth boundary. 

Cg—48 to 60 inches; dark grayish brown (2.5Y 4/2) 
gravelly sandy loam; massive; friable; many 
coarse faint olive gray (5Y 3/2) Fe depletions; 
about 20 percent gravel; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 16 to more than 60 inches 

Thickness of the histic epipedon: 16 to 50 inches 

Content of woody fragments in the organic material: 0 
to 15 percent 


Oa horizon: 
Hue—10YR, 7.5YR, 5YR, or neutral 
Value—2 or 3 
Chroma— to 3 
Texture—muck 


A horizon: 
Hue—410YR, 2.5Y, 5Y, or neutral 
Value—2 or 3 
Chroma— to 2 
Texture—sandy loam, fine sandy loam, sandy clay 
loam, or loam or the mucky analogs of these 
textures 


C horizon: 

Hue—2.5Y, 5Y, 2.5Y, 5GY, or 5BG 

Value—4 to 6 

Chroma—t or 2 

Texture—sandy loam, fine sandy loam, loam, or 
sandy clay loam 

Content of rock fragments—O to 25 percent gravel 
by volume 


544—Cathro muck 


Composition 


Cathro and similar soils: About 90 percent 
inclusions: About 10 percent 
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Setting 


Landforms: Depressions on lake plains and moraines 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Muck 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Organic materials over 
glaciolacustrine deposits or till 

Flooding: None 

Seasonal high water table: 1 foot above to 1 foot below 
the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 20.4 inches 

Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“бой Properties" section in Part I! of this publication. 


Inclusions 


Parnell and similar soils 
Egglake and similar soils 
Bluffton and similar soils 
Runeberg and similar soils 
Friberg and similar soils 
Knute and similar soils 


Major Uses of the Unit 


Hayland 
Pasture 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 


Chapett Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Til 

Slope range: 1 to 30 percent 

Taxonomic classification: Fine-loamy, mixed Boralfic 
Udic Argiborolls 


Typical Pedon 
Chapett loam (fig. 13), in an area of Chapett-Sisseton 
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complex, 6 to 12 percent slopes, eroded, 1,100 feet 
west and 1,300 feet north of the southeast corner of 
sec. 13, T. 133 М., R. 42 W. 


Ар--0 to 7 inches; very dark gray (10YR 3/1) loam, 
dark grayish brown (10YR 4/2) dry; weak medium 
subangular blocky structure; friable; common fine 
roots; about 2 percent gravel; neutral; abrupt 
smooth boundary. 

Bt—7 to 16 inches; brown (10YR 4/3) sandy clay loam; 
weak medium prismatic structure parting to weak 
fine subangular blocky; friable; common fine roots; 
common faint very dark grayish brown (10 YR 3/2) 
clay films on faces of peds; many distinct light 
brownish gray (10 YR 6/2) sand and silt coatings 
on faces of peds in the upper part; about 2 percent 
gravel; slightly acid; gradual wavy boundary. 

Btk—16 to 19 inches; brown (10YR 5/3) sandy loam; 
weak medium prismatic structure parting to weak 
fine subangular blocky; friable; few fine roots; 
common distinct very dark grayish brown (10YR 
3/2) clay films on faces of peds; common light gray 
(10YR 7/2) carbonate coatings on ped interiors; 
about 3 percent gravel; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

Bk—19 to 27 inches; light yellowish brown (10YR 6/4) 
sandy loam; weak medium platy structure; friable; 
few fine roots; common fine light gray (10YR 7/2) 
carbonate coatings on faces of peds and in pores; 
about 5 percent gravel; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 

C—27 to 60 inches; yellowish brown (10YR 5/4) sandy 
loam; weak medium platy soil fragments; friable; 
few fine distinct yellowish brown (10YR 5/6) relict 
Fe concentrations; about 4 percent gravel; slightly 
effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 14 to 28 inches 
Thickness of the mollic epipedon: 7 to 10 inches 
Content of rock fragments: 2 to 10 percent throughout 


Ap or A horizon: 
Hue—10YR or 2.5Y 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—4 ог 5 
Chroma—3 to 6 
Texture—sandy clay loam, fine sandy loam, sandy 
loam, or loam 
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Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—3 to 6 
Texture—fine sandy loam, sandy loam, or loam 


C horizon: 
Hue—10YH or 2.5Y 
Value—4 to 6 
Chroma—3 to 6 
Texture—fine sandy loam, sandy loam, or loam 


760C2—Chapett-Sisseton complex, 6 to 
12 percent slopes, eroded 


Composition 


Chapett and similar soils: About 55 percent 
Sisseton and similar soils: About 30 percent 
inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 
Chapett 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: ТІП 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.0 inches 

Organic matter content: Moderate 


Sisseton 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.2 inches 

Organic matter content: Moderate 


A typical soil series description with range in 


Soil Survey of 


inclusions 


* Quam and similar soils 

* Friberg and similar soils 

* Cathro and similar soils 

* Roliss and similar soils 

* Areas that have stones on the surface 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 
* Forest Land section 


760D2—Chapett-Sisseton complex, 12 to 
20 percent slopes, eroded 


Composition 


Chapett and similar soils: About 50 percent 
Sisseton and similar soils: About 35 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 20 percent 


Component Description 
Chapett 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.8 inches 

Organic matter content: Moderate 


Sisseton 


Texture of the surface layer: Loam 


characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part |] of this publication. 


Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 
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Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part I! of this publication. 


Inclusions 


* Quam and similar soils 

* Friberg and similar soils 

• Cathro and similar soils 

* Weetown and similar soils 

* Areas that have stones on the surface 

* Areas that have slopes of more than 20 percent or 
less than 12 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


1102B—Chapett-Dorset complex, 1 to 6 
percent slopes 


Composition 


Chapett and similar soils: About 50 percent 
Dorset and similar soils: About 35 percent 
inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Summits and backslopes 
Slope range: 1 to 6 percent 


Component Description 
Chapett 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 
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Available water capacity to 60 inches or root-limiting 
layer: About 9.4 inches 
Organic matter content: Moderate 


Dorset 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.3 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


* Weetown and similar soils 

* Friberg and similar soils 

* Quam and similar soils 

* Almora and similar soils 

* Areas that have slopes of more than 6 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


1102C—Chapett-Dorset complex, 6 to 12 
percent slopes, eroded 
Composition 


Chapett and similar soils: About 50 percent 
Dorset and similar soils: About 35 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 
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Component Description 
Chapett 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.2 inches 

Organic matter content: Moderate 


Dorset 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.5 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Weetown and similar soils 

* Friberg and similar soils 

* Quam and similar soils 

* Almora and similar soils 

* Areas that have slopes of more than 12 percent 
* Sisseton and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part |! of this publication: 


* Agronomy section 
* Forest Land section 


1112D—Chapett-Corliss complex, 12 to 20 
percent slopes, eroded 


Composition 


Chapett and similar soils: About 50 percent 


Soil Survey of 


Corliss and similar soils: About 35 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 20 percent 


Component Description 
Chapett 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.1 inches 

Organic matter content: Moderate 


Corliss 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.1 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 


* Sisseton and similar soils 
* Weetown and similar soils 
* Dorset and similar soils 

* Friberg and similar soils 

* Quam and similar soils 

* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
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* Forest Land section 


1112E—Chapett-Corliss complex, 20 to 30 
percent slopes 


Composition 


Chapett and similar soils: About 50 percent 
Corliss and similar soils: About 35 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 20 to 30 percent 


Component Description 
Chapett 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.2 inches 

Organic matter content: Moderate 


Corliss 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.0 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part Il of this publication. 


inclusions 


* Sisseton and similar soils 

Weetown and similar soils 

Dorset and similar soils 

Friberg and similar soils 

Quam and similar soils 

* Areas that have stones on the surface 
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Major Uses of the Unit 


* Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


1232B—Chapett loam, 2 to 6 percent 
slopes 


Composition 


Chapett and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.3 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“бой Properties" section in Part Il of this publication. 


inclusions 


* Sisseton and similar soils 

* Weetown and similar soils 

* Friberg and similar soils 

* Cathro and similar soils 

* Areas that have slopes of more than 6 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

e Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part II of this publication: 
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* Agronomy section 
* Forest Land section 


1232E—Chapett loam, 20 to 30 percent 
slopes 
Composition 


Chapett and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 20 to 30 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.3 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Sisseton and similar soils 

* Weetown and similar soils 

* Friberg and similar soils 

* Cathro and similar soils 

* Areas that have slopes of more than 30 percent or 
less than 20 percent 


Major Uses of the Unit 


* Pasture 
* Forestland 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Clearriver Series 
Depth class: Very deep 


Drainage class: Moderately well drained 
Permeability: Rapid 


Soil Survey of 


Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 3 percent 

Taxonomic classification: Mixed, frigid Aquic 
Udipsamments 


Typical Pedon 


Clearriver loamy coarse sand, in an area of Bluffcreek- 
Clearriver complex, 2,200 feet north and 2,300 feet 
east of the southwest corner of sec. 23, T. 132 N., R. 
37 W. 


Ар—0 to 9 inches; very dark grayish brown (10YR 3/2) 
loamy coarse sand, grayish brown (10 YR 5/2) dry; 
weak fine and medium subangular blocky 
structure; friable; about 3 percent gravel; many 
very fine and fine roots; slightly acid; abrupt 
smooth boundary. 

E—9 to 13 inches; brown (10YR 5/3) loamy coarse 
sand, pale brown (10YR 6/3) dry; weak fine and 
medium subangular blocky structure; friable; about 
3 percent gravel; many very fine and fine roots; 
slightly acid; clear wavy boundary. 

E&Bt1—413 to 21 inches; brown (10YR 5/3) loamy 
sand (E); single grain; loose; lamellae and bands 
of brown (7.5YR 4/4) sandy loam (Bt); moderate 
fine and medium subangular blocky structure; 
friable; bands are 1/s to '/2 inch thick with a 
cumulative thickness of less than 3 inches; many 
discontinuous prominent dark brown (7.5YR 3/4) 
clay films on faces of peds; common very fine and 
fine roots; about 12 percent gravel; slightly acid; 
clear wavy boundary. 

E&Bt2—21 to 48 inches; dark yellowish brown (10YR 
4/4) sand (E); single grain; loose; lamellae of κ 
brown (7.5YH 4/4) loamy sand (Bt); single grain; 
loose; lamellae are t/s to 3/s inch thick and are 
characterized by dark brown (7.5 YR 3/4) clay 
bridging between sand grains; many fine and 
medium prominent light brownish gray (2.5Y 6/2) 
Fe depletions and many fine distinct yellowish 
brown (10YR 5/8) Fe concentrations; about 12 
percent gravel; slightly acid; clear wavy boundary. 

Cg—48 to 60 inches; brownish gray (2.5Ү 5/2) gravelly 
sand; single grain; loose; many fine and medium 
distinct light olive brown (2.5Y 5/6) Fe 
concentrations; about 20 percent gravel; slight 
effervescence; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 13 to 60 inches 
Content of rock fragments: 5 to 35 percent throughout 


Ap or A horizon: 
Hue—10YR 
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Value—2 to 4 
Chroma—1 ог 2 
Texture—loamy coarse sand 


E horizon: 
Hue—10YR or 7.5YR 
Value—3 to 6 
Chroma—2 to 6 
Texture—sand, loamy sand, loamy coarse sand, 
loamy fine sand, or fine sand or the gravelly 
analogs of these textures 


E part of the E&BI horizon: 
Hue—10YR or 7.5 YR 
Value—3 to 6 
Chroma—2 to 6 
Texture—loamy sand, loamy fine sand, fine sand, 
or sand 


Bt part of the E&Bt horizon: 
Hue—10YR or 7.5 YR 
Value—3 to 5 
Chroma—4 to 6 
Texture—coarse sandy loam, sandy clay loam, 
sandy loam, loamy sand, or loamy coarse sand 
or the gravelly analogs of these textures 


Cg horizon: 
Hue—10YR or 2.5Y 
Value—4 to 7 
Chroma—2 to 4 
Texture—coarse sand, sand, or fine sand or the 
gravelly analogs of these textures 


Clitherall Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderately rapid; next 
part—rapid; lower part—moderate 

Landform: Moraines 

Parent material: Glacial outwash over till 

Slope range: 0 to 3 percent 

Taxonomic classification: Coarse-loamy, mixed Aquic 
Argiborolls 


Typical Pedon 


Clitherall coarse sandy loam, in an area of Clitherall- 
Wykeham complex, 325 feet south and 2,700 feet east 
of the northwest corner of sec. 6, T. 136 N., R. 37 W. 


Ар—0 to 11 inches; very dark brown (10YR 2/2) 
coarse sandy loam, dark grayish brown (10YR 
4/2) dry; moderate medium subangular blocky 
structure; friable; common very fine and fine roots; 
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about 5 percent gravel; moderately acid; abrupt 
smooth boundary. 

Bt1—11 to 16 inches; dark yellowish brown (10YR 4/4) 
coarse sandy loam; moderate medium subangular 
blocky structure; friable; common continuous faint 
brown (10YR 4/3) clay films on faces of peds and 
few discontinuous distinct dark brown (10YR 3/3) 
clay films on faces of peds and in pores; common 
discontinuous very pale brown (10YR 7/3) fine 
sand and silt coatings on faces on peds; few very 
fine and fine roots; about 10 percent gravel; 
slightly acid; clear smooth boundary. 

Bt2—16 to 23 inches; dark yellowish brown (10YR 4/4) 
graveily loamy coarse sand; weak medium and 
coarse subangular blocky structure; very friable; 
many very thick continuous distinct very dark 
grayish brown (10YR 3/2) and many continuous 
faint dark brown (10YR 3/3) clay films between 
and on sand grains and pebbles; few very fine and 
fine roots; about 17 percent gravel; slightly acid; 
clear smooth boundary. 

Bt3—23 to 30 inches; dark brown (10YR 3/3) gravelly 
coarse sandy loam; weak medium and coarse 
subangular blocky structure; friable; many 
continuous faint very dark grayish brown (10YR 
3/2) clay films on faces of peds; about 16 percent 
gravel; neutral; clear smooth boundary. 

Bw—30 to 45 inches; dark yellowish brown (10YR 4/4) 
gravelly sand; single grain; loose; common coarse 
distinct light brownish gray (10YR 6/2) Fe 
depletions and common medium distinct yellowish 
brown (10YR 5/6) Fe concentrations; about 18 
percent gravel; slightly effervescent; slightly 
alkaline; abrupt smooth boundary. 

2Btk—45 to 52 inches; olive (БҮ 5/3) loam; strong fine 
and medium subangular blocky structure; firm; 
common fine and medium distinct dark gray (bY 
4/1) Fe depletions and common fine prominent 
light olive brown (2.5Y 5/6) Fe concentrations; few 
patchy prominent very dark grayish brown (2.5Y 
3/2) clay films in root channels and pores; 
common calcium carbonate coatings on faces of 
peds; about 5 percent gravel; strongly 
effervescent; moderately alkaline; clear smooth 
boundary. 

2Bk—52 to 64 inches; light olive brown (2.5Y 5/4) 
sandy loam; strong medium and thick platy 
structure parting to weak fine subangular blocky; 
friable; patchy prominent yellowish brown (10YR 
5/6) Fe stains on faces of peds; few fine prominent 
dark gray (5Ү 4/1) Fe depletions; common calcium 
carbonate coatings on faces of peds; about 5 
percent gravel; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 


84 


2C—64 to 80 inches; light olive brown (2.5Y 5/4) 
sandy loam; massive parting to strong medium 
and thick plate-like soil aggregates; friable; 
patchy prominent yellowish brown (10YR 5/8) Fe 
stains on faces of peds; few fine distinct grayish 
brown (2.5Y 5/2) Fe depletions; few calcium 
carbonate coatings on faces of peds; about 5 
percent gravel; strongly effervescent; moderately 
alkaline. 


Range in Characteristics 


Depth to carbonates: 24 to 40 inches 

Thickness of the mollic epipedon: 8 to 16 inches 
Thickness of the loamy mantle: 15 to 24 inches 
Depth to glacial till: 40 to 60 inches 

Other features: Some pedons have a Bk horizon. 


Ap or A horizon: 
Hue—10YR 
Value —2 or 3 
Chroma—1 or 2 
Texture—coarse sandy loam 
Content of rock fragments—1 to 10 percent gravel 


Bt horizon: 

Hue—10YR or 7.5 YR 

Value—3 to 5 

Chroma—3 to 6 

Texture—dominantly sandy loam, fine sandy loam, 
or coarse sandy loam or the gravelly analogs of 
these textures; subhorizons of sandy clay loam, 
loamy sand, loamy coarse sand, loam, coarse 
sand, or sand in some pedons 

Content of rock fragments—5 to 35 percent gravel 


Bw horizon: 

Hue—7.5YR, 10YR, or 2.5Y 

Value—4 to 6 

Chroma—2 to 4 

Texture—loamy sand, loamy coarse sand, sand, 
or coarse sand or the gravelly analogs of these 
textures 

Content of rock fragments—10 to 35 percent 
gravel 


2Bk or 2Вік horizon 
Hue—2.5Y or 5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—sandy loam, fine sandy loam, or loam 
Content of rock fragments—1 to 10 percent gravel 


2C horizon: 
Hue—2.5Y or 5Y 
Value—5 or 6 


Soil Survey of 


Chroma—2 to 4 

Texture—sandy loam, fine sandy loam, or loam 

Content of rock fragments—1 to 10 percent gravel 
by volume 


1103—Clitherall sandy loam 


Composition 


Clitherall and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and swales on moraines 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glacial outwash over till 

Flooding: None 

Depth to the water table: 2.5 to 4.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.4 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part Il of this publication. 


Inclusions 


* Dorset and similar soils 

* Oylen and similar soils 

* Wykeham and similar soils 
* Pinelake and similar soils 

* Brandsvold and similar soils 
* Kratka and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 
* Forest Land section 
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1341—Clitherall-Wykeham complex 


Composition 


Clitherall and similar soils: About 60 percent 
Wykeham and similar soils: About 30 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 

Position on the landform: Clitherall—flats and swales; 
Wykeham—footslopes and toeslopes 

Slope range: 1 to 3 percent 


Component Description 
Clitherall 


Texture of the surface layer: Coarse sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glacial outwash over till 

Flooding: None 

Depth to the water table: 2.5 to 4.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.3 inches 

Organic matter content: High 


Wykeham 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth io the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.5 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


• Kandota and similar soils 

Pinelake and similar soils 

Brandsvold and similar soils 

e Kratka and similar soils 

* Soils that formed in outwash 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Cropland 
* Hayland 
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* Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part {1 of this publication: 


* Agronomy section 
* Forest Land section 


Clontarf Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderately rapid; lower 
part—rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 3 percent 

Taxonomic classification: Coarse-loamy, mixed Pachic 
Udic Haploborolls 


Typical Pedon 


Clontarf sandy loam, 500 feet north and 1,200 feet 
west of the southeast corner of sec. 30, T. 136 N., R. 
43 W. 


Ap—0 to 9 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak very fine 
subangular blocky structure; very friable; common 
fine roots; slightly acid; abrupt smooth boundary. 

A—9 to 13 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak very fine 
subangular blocky structure; very friable; common 
fine roots; neutral; clear smooth boundary. 

Bw1—13 to 18 inches; very dark grayish brown (10YR 
3/2) sandy loam, dark grayish brown (10YR 4/2) 
dry; weak fine granular structure; very friable; 
common fine roots; neutral; clear smooth 
boundary. 

Bw2—18 to 24 inches; dark brown (10YR 3/3) sandy 
loam, brown (10YR 4/8) dry; weak fine subangular 
blocky structure; very friable; common fine roots; 
neutral; clear smooth boundary. 

2С1--24% 36 inches; light olive brown (2.5Y 5/4) 
loamy sand; massive; very friable; few fine roots; 
common medium distinct grayish brown (2.5Y 5/2) 
Fe depletions and common fine distinct light olive 
brown (2.5Y 5/6) Fe concentrations; neutral; clear 
smooth boundary. 

2С2--36 to 60 inches; light yellowish brown (2.5Y 6/4) 
sand; single grain; loose; common fine distinct light 
brownish gray (2.5Y 6/2) Fe depletions and 
common fine distinct light olive brown (2.5Y 5/6) 
Fe concentrations; neutral. 
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Range in Characteristics 


Depth to carbonates: 40 to more than 60 inches 
Thickness of the mollic epipedon: 16 to 34 inches 
Thickness of the loamy mantle: 20 to 36 inches 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—sandy loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 or 4 
Chroma—2 or 3 
Texture—- sandy loam, fine sandy loam, or loam 


2C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma-—2 to 6 
Texture—sand, fine sand, loamy sand, or loamy 
fine sand 
Content of rock fragments—0O to 15 percent 


371—Clontarf sandy loam 


Composition 


Clontarf and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and swales on pitted outwash plains 
Position on the landform: Footslopes and toeslopes 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Sandy Joam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.2 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in 


this section. Additional information specific to this map 


unit, such as horizon depth and textures, is available 
in the “бой Properties" section in Part I} of this 
publication. 
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inclusions 


* Arvilla and similar soils 

* Sverdrup and similar soils 
* Sandberg and similar soils 
* Forada and similar soils 

* Egeland and similar soils 

* Very poorly drained soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 


Clotho Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Upper part—moderate; next part— 
moderately slow; lower part—moderate 

Landform: Moraines 

Parent material: Till 

Slope range: О1о 2 percent 

Taxonomic classification: Coarse-loamy, mixed 
(calcareous), frigid Typic Endoaquolls 


Typical Pedon 


Clotho loam, moderately permeable, 1,950 feet east 
and 2,630 feet south of the northwest corner of sec. 
34, T. 134 N., R. 37 W. 


A—0 to 9 inches; black (2.5Y 2/0) loam, very dark gray 
(10 YR 3/1) dry; moderate medium subangular 
blocky structure; friable; about 1 percent gravel; 
common very fine and fine roots; slightly 
effervescent; slightly alkaline; abrupt smooth 
boundary. 

Ag—9 to 14 inches; very dark grayish brown (10YR 
2/1) sandy loam, dark gray (10YR 4/2) dry; 
moderate medium subangular blocky structure; 
friable; common fine prominent dark reddish 
brown (5YR 3/4) Fe concentrations; about 1 
percent gravel; common fine roots; slightly 
effervescent; slightly alkaline; abrupt smooth 
boundary. 

Bw—14 to 18 inches; dark grayish brown (2.5Y 5/3) 
sandy loam; weak coarse subangular blocky 
structure; very friable; common medium and 
coarse prominent yellowish brown (10YR 5/6) Fe 
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concentrations; about 1 percent gravel; few very 
fine roots; slightly effervescent; slightly alkaline; 
clear smooth boundary. 

C1—18 to 28 inches; light brownish gray (2.5Y 6/2) 
fine sandy loam; massive; friable; common fine 
and medium prominent brownish yellow (10YR 
6/8) Fe concentrations; about 1 percent gravel; 
strongly effervescent; moderately alkaline; clear 
smooth boundary. 

C2—28 to 60 inches; light brownish gray (2.5Y 6/2) 
sandy loam; many coarse faint light olive brown 
(2.5Y 5/3) mottles; massive parting to weak thin 
and medium platy soil fragments; very friable; 
common medium prominent reddish yellow (7.5 YR 
6/8) and many coarse prominent (10YR 6/6) Fe 
concentrations; about 5 percent gravel; slightly 
effervescent; slightly alkaline. 


Range in Characteristics 


Carbonates: At the surface 
Thickness of the mollic epipedon: 10 to 20 inches 
Content of rock fragments: 2 to 20 percent throughout 


Ap or A horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—1 to 3 
Chroma—1 or 2 
Texture—sandy loam or loam 


Bg or Bw horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—3 to 6 
Chroma—1 to 6 
Texture—sandy loam or fine sandy loam 


C horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—5 or 6 
Chroma—1 to 4 
Texture—sandy loam or fine sandy loam 


1349—Clotho loam, moderately 
permeable 


Composition 


Clotho and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Flats and swales on moraines 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Loam 
Depth class: Very deep (more than 60 inches) 
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Drainage class: Poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.0 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


Kandota and similar soils 
Knute and similar soils 
Brandsvold and similar soils 
Bluffton and similar soils 
Cathro and similar soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


Corliss Series 


Depth class: Very deep 

Drainage class: Excessively drained 

Permeability: Rapid or very rapid 

Landforms: Pitted outwash plains and moraines 

Parent material: Glacial outwash 

Slope range: 1 to 35 percent 

Taxonomic classification: Mixed, frigid Typic 
Udipsamments 


Typical Pedon 


Corliss loamy sand, 6 to 12 percent slopes, 1,650 feet 
north and 1,625 feet west of the southeast corner of 
sec. 4, T. 136 N., R. 39 W. 


Ap—0 to 7 inches; black (10YR 2/1) loamy sand, dark 
grayish brown (10 YR 4/2) dry; weak fine 
subangular blocky structure; very friable; common 
very fine and fine roots; about 2 percent gravel; 
neutral; abrupt smooth boundary. 

Bw—7 to 28 inches; dark yellowish brown (10YR 4/4) 
coarse sand; single grain; loose; few very fine and 
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fine roots; about 13 percent gravel; neutral; clear 
smooth boundary. 

C—28 to 60 inches; yellowish brown (10YR 5/4) 
gravelly coarse sand; single grain; loose; about 32 
percent gravel; strongly effervescent; slightly 
alkaline. 


Range in Characteristics 


Depth to carbonates: О to 40 inches 
Content of rock fragments: 10 to 35 percent 


Ap or A horizon: 
Hue—10YR 
Value—2 to 4 
Chroma—1 to 3 
Texture—loamy sand or loamy coarse sand 


Bw horizon: 
Hue—10YR or 7.5 YR 
Value—3 to 5 
Chroma—3 or 4 
Texture—loamy sand, loamy coarse sand, coarse 
sand, or sand or the gravelly analogs of these 
textures 


C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 6 
Texture—coarse sand, sand, or the gravelly 
analogs of these textures 


721B—Corliss loamy sand, 2 to 6 percent 
slopes 


Composition 


Corliss and similar soils: About 95 percent 
Inclusions: About 5 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.2 inches 

Organic matter content: Moderate 


Soil Survey of 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part I! of this publication. 


Inclusions 


* Radium and similar soils 

* |san and similar soils 

* Abbeylake and similar soils 

* Clontarf and similar soils 

* Areas that have slopes of more than 6 percent 


Major Uses of the Unit 


* Cropland 

» Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


721C—Corliss loamy sand, 6 to 12 
percent slopes 


Composition 


Corliss and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.4 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 
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Inclusions 


* Dorset and similar soils 

* Radium and similar soils 

* |san and similar soils 

* Clontarf and similar soils 

* Very poorly drained soils 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


721D—Corliss loamy sand, 12 to 20 
percent slopes 


Composition 


Corliss and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 20 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.2 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


inclusions 


* Dorset and similar soils 
* Radium and similar soils 
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* Isan and similar soils 

* Clontarf and similar soils 

* Nidaros and similar soils 

* Areas that have slopes of more than 20 percent or 
less than 12 percent 


Major Uses of the Unit 


* Cropland 

» Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


721E—Corliss loamy sand, 20 to 35 
percent slopes 


Composition 


Corliss and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 20 to 35 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.0 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


* Lida and similar soils 

* Rushlake and similar soils 
* Hangaard and similar soils 
* Nidaros and similar soils 

* Clontarf and similar soils 
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* Areas that have slopes of more than 35 percent or 
less than 20 percent 


Major Uses of the Unit 


* Pasture 
* Forestland 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


1247D—Corliss-Dorset complex, 12 to 20 
percent slopes 


Composition 


Corliss and similar soils: About 65 percent 
Dorset and similar soils: About 25 percent 
inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 20 percent 


Component Description 
Corliss 


Texture of the surface layer: Loamy coarse sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.0 inches 

Organic matter content: Moderate 


Dorset 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.1 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 
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Inclusions 


* Oakcreek and similar soils 
Oylen and similar soils 
Almora and similar soils 
Leafriver and similar soils 
Nidaros and similar soils 
Pinelake and similar soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


1277D—Corliss-Sverdrup complex, 12 to 
20 percent slopes 


Composition 


Corliss and similar soils: About 55 percent 
Sverdrup and similar soils: About 30 percent 
Inclusions: About 15 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 18 percent 


Component Description 
Corliss 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.3 inches 

Organic matter content: Moderate 


Sverdrup 


Texture of the surface layer: Sandy loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Glacial outwash 
Flooding: None 

Depth to the water table: Greater than 6.0 feet 
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Available water capacity to 60 inches or root-limiting 
layer: About 4.4 inches 
Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Clontarf and similar soils 

* Forada and similar soils 

* Areas that have slopes of more than 20 percent or 
less than 12 percent 

* Nidaros and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


Darnen Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Colluvium over till 

Slope range: 0 to 3 percent 

Taxonomic classification: Fine-loamy, mixed Pachic 
Udic Haploborolls 


Typical Pedon 


Darnen loam, moderately wet, 2,500 feet north and 
900 feet east of the southwest corner of sec. 9, Т. 136 
N., R. 44 W. 


Ap—0 to 9 inches; black (10YR 2/1) loam, very dark 
grayish brown (10YR 3/2) dry; weak medium 
subangular blocky structure; very friable; common 
fine roots; neutral; abrupt smooth boundary. 

A—9 to 26 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate medium 
subangular blocky structure; very friable; common 
fine roots; neutral; clear smooth boundary. 

AB—26 to 36 inches; very dark brown (10YR 2/2) 
loam, very dark gray (10YR 3/1) dry; moderate 


91 


medium angular blocky structure; friable; common 
fine roots; few very dark gray (10 YR 3/1) sand 
coatings on faces of peds; neutral; clear smooth 
boundary. 

Bw—36 to 43 inches; light olive brown (2.5Y 5/4) loam; 
moderate medium subangular blocky structure; 
friable; few fine roots; common fine prominent 
brownish yellow (10YR 6/8) Fe concentrations; 
neutral; clear smooth boundary. 

C1—43 to 56 inches; light brownish gray (2.5Y 6/2) 
loam; friable; common fine prominent brownish 
yellow (10YR 6/6) and medium brownish yellow 
(10YR 6/8) Fe concentrations; about 1 percent 
gravel; strongly effervescent; moderately alkaline; 
gradual smooth boundary. 

C2—56 to 60 inches; light brownish gray (2.5Y 6/2) 
loam; friable; common coarse prominent yellowish 
brown (10YR 5/8) and brownish yellow (10YR 6/8) 
Fe concentrations; about 2 percent gravel; slightly 
effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 60 inches 
Thickness of the mollic epipedon: 24 to 48 inches 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—2 to 4 
Texture—loam or clay loam 


C horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 6 
Texture—loam or clay loam 
Content of rock fragments—1 to 5 percent 


494—Darnen loam, moderately wet 


Composition 


Darnen and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Swales on moraines 
Position on the landform: Toeslopes 
Slope range: 0 to 3 percent 


92 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Colluvium over till 

Flooding: None 

Depth to the water table: 3.5 to 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.9 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part li of this publication. 


Inclusions 


Barnes and similar soils 

Langhei and similar soils 

Lakepark and similar soils 

Soils that have carbonates above the subsoil 
Cathro and similar soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


Dent Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Moderate 

Landforms: Lake terraces, pitted outwash plains, and 
kame moraines 

Parent material: Glaciolacustrine deposits 

Slope range: 1 to 6 percent 

Тахопотіс classification: Fine-silty, mixed Aquic 
Argiborolls 


Typical Pedon 


Dent silt loam, 1 to 6 percent slopes, 1,850 feet south 
and 250 feet east of the northwest corner of sec. 22, T. 
135 N., R. 41 W. 


Ap—0 to 9 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; moderate medium 


subangular blocky structure; friable; neutral; abrupt 


smooth boundary. 
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A—9 to 12 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; 
moderate medium subangular blocky structure; 
friable; common discontinuous very fine sand and 
silt coatings on faces of peds; neutral; abrupt 
smooth boundary. 

Bt1—12 to 18 inches; brown (10YR 4/3) silty clay 
loam; strong coarse prismatic structure parting to 
strong medium angular blocky; firm; many 
continuous distinct very dark brown (10ҮН 2/2) 
clay films on faces of peds and in pores; neutral; 
clear smooth boundary. 

Bt2—18 to 26 inches; brown (10YR 4/3) silt loam; 
moderate coarse prismatic structure parting to 
moderate medium angular blocky; firm; common 
fine distinct grayish brown (2.5Y 5/2) Fe 
depletions; common continuous distinct very dark 
grayish brown (10YR 3/2) clay films on faces of 
peds and in pores; neutral; clear smooth 
boundary. 

Btk1—26 to 44 inches; light yellowish brown (10YR 
6/4) silt loam; weak coarse subangular blocky 
structure; friable; common medium prominent 
strong brown (7.5YH 4/6) Fe concentrations and 
common fine prominent grayish brown (2.5Y 5/2) 
Fe depletions; common discontinuous prominent 
dark brown (7.5YR 3/2) clay films in pores; 
common light gray (10YR 7/2) carbonate coatings 
on faces of peds; strongly effervescent; 
moderately alkaline; clear smooth boundary. 

Btk2—44 to 54 inches; light yellowish brown (10YR 
6/4) silt loam; weak thick platy structure parting to 
moderate medium subangular blocky; friable; 
common medium prominent brownish yellow 
(10YR 6/8) Fe concentrations and few fine 
prominent grayish brown (2.5Y 5/2) Fe depletions; 
common discontinuous prominent dark brown 
(7.5YR 3/2) clay films in pores; common light gray 
(10YR 7/2) carbonate coatings on faces of peds; 
strongly effervescent; moderately alkaline; clear 
smooth boundary. 

C—54 to 80 inches; light olive brown (2.5Y 5/3) silt 
loam; massive parting to moderate thick platy soil 
fragments; friable; common coarse prominent 
strong brown (7.5YR 4/6) Fe concentrations and 
few fine faint grayish brown (2.5Y 5/2) Fe 
depletions; few light gray (10YR 7/2) carbonate 
coatings on vertical fractures; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 15 to 40 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: 0 to 2 percent throughout 
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Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—silt loam 


Bt horizon: 
Hue—10YR, 7.5YR, or 2.5Y 
Value—4 or 5 
Chroma—3 or 4 
Texture—silty clay loam, silt loam, or loam 


Btk horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—silt loam, loam, very fine sandy loam, or 
thin layers of loamy very fine sand or very fine 
sand 


C horizon: 
Hue—2.5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—silt loam, loam, very fine sandy loam, or 
thin layers of loamy very fine sand or very fine 
sand 


1105B—Dent silt loam, 1 to 6 percent 
slopes 


Composition 


Dent and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landforms: Moraines and lake terraces 
Position on the landform: Backslopes and toeslopes 
Slope range: 1 to 6 percent 


Component Description 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: 2.5 to 4.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.6 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in 
this section. Additional information specific to this 
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map unit, such as horizon depth and textures, is 
available in the "Soil Properties" section in Part |} of 
this publication. 


Inclusions 


* Lizzie and similar soils 

* Almora and similar soils 

* Lida and similar soils 

* Bluffcreek and similar soils 
* Lindaas and similar soils 

* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part | of this publication: 


* Agronomy section 
* Forest Land section 


Dickey Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—rapid; lower part— 
moderately slow or moderate 

Landform: Moraines 

Parent material: Glacial outwash over till 

Slope range: 1 to 5 percent 

Taxonomic classification: Sandy over loamy, mixed 
Udorthentic Haploborolls 


Typical Pedon 


Dickey loamy fine sand, 1 to 5 percent slopes, 250 feet 
east and 2,000 feet south of the northwest corner of 
sec. 10, T. 132 N., R. 44 W. 


Ap—0 to 9 inches; black (10YR 2/1) loamy fine sand, 
very dark gray (10YR 3/1) dry; weak fine granular 
structure; very friable; neutral; abrupt smooth 
boundary. 

A—9 to 13 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, grayish brown (10YR 5/2) dry; 
weak fine subangular blocky structure; very friable; 
few fine and very fine roots; neutral; clear smooth 
boundary. 

Bwi—13 to 18 inches; brown (10YR 4/3) loamy fine 
sand; weak fine subangular blocky structure; very 
friable; few fine and very fine roots; neutral; 
gradual wavy boundary. 
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Bw2—18 to 28 inches; dark yellowish brown (10YR 
4/4) fine sand; single grain; loose; few very fine 
roots; neutral; clear wavy boundary. 

2Bk—28 to 49 inches; pale brown (10YR 6/3) clay 
loam; weak medium subangular blocky structure; 
firm; few fine and very fine roots; many faint very 
pale brown (10YR 7/3) carbonate coatings on 
faces of peds; about 1 percent gravel; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

2C—49 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam; massive; firm; about 2 percent gravel; 
strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 40 inches 
Thickness of the mollic epipedon: 10 to 16 inches 
Depth to glacial till: 20 to 40 inches 


Ap or A horizon: 
Hue—10YR 
Value—2 to 4 
Chroma—1 
Texture—loamy fine sand 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—2 to 5 
Chroma—1 to 4 
Texture—loamy fine sand, fine sand, loamy sand 


2Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam, clay loam, silt loam, or silty clay 
loam 
Content of rock fragments—1 to 10 percent 


2C horizon: 
Hue—10YR to 5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam or clay loam 
Content of rock fragments—1 to 10 percent 


609B—Dickey loamy fine sand, 1 to 5 
percent slopes 


Composition 


Dickey and similar soils: About 90 percent 
inclusions: About 10 percent 


Setting 


Landform: Moraines 


Soil Survey of 


Position on the landform: Summits and backslopes 
Slope range: 1 to 5 percent 


Component Description 


Texture of the surface layer: Loamy fine sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash over till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.9 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Formdale and similar soils 

* Swenoda and similar soils 

* Areas that have slopes of more than 5 percent 

* Soils in which the till is at a greater depth than in the 
Dickey soil 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Doran Series 


Depth class: Very deep 

Drainage class: Somewhat poorly drained 

Permeability: Upper part—moderately slow; next 
part—slow or moderately slow; lower part— 
moderately slow or moderate 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits over till 

Slope range: 0 to 2 percent 

Taxonomic classification: Fine, montmorillonitic 
Aquertic Argiborolls 


Typical Pedon 


Doran clay loam, 380 feet east and 200 feet south of 
the northwest corner of sec. 19, T. 131 N., R. 44 W. 


Ар—0 to 9 inches; black (10YR 2/1) clay loam, very 
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dark gray (10YR 3/1) dry; moderate medium 
subangular blocky structure; friable; many fine 
roots; neutral; clear smooth boundary. 

Bt—-9 to 19 inches; olive brown (2.5Y 4/3) clay; weak 
medium and coarse prismatic structure parting to 
moderate fine and medium subangular blocky; 
firm; common fine and very fine roots; common 
continuous faint dark grayish brown (2.5Y 4/2) clay 
films on faces of peds; neutral; clear wavy 
boundary. 

2Bky—19 to 32 inches; grayish brown (2.5Y 5/2) clay 
loam; weak fine and medium subangular blocky 
structure; friable; few fine and very fine roots; few 
fine prominent yellowish brown (10YR 5/6) Fe 
concentrations; common discontinuous prominent 
light gray (10YR 7/2) carbonate coatings on faces 
of peds; many medium irregular soft masses of 
carbonate; few fine rounded masses of gypsum; 
about 2 percent gravel; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

2C—32 to 60 inches; grayish brown (2.5Y 5/2) clay 
loam; weak coarse prismatic soil fragments; firm; 
many medium and coarse yellowish brown (10YR 
5/6) Fe concentrations; few medium irregular soft 
masses of iron-manganese; few fine irregular soft 
masses of carbonate; about 2 percent gravel; 
strongly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 12 to 24 inches 

Thickness of the mollic epipedon: 7 to 16 inches 

Depth to the underlying glacial ШІ: 15 to 40 inches 

Content of rock fragments: 3 to 10 percent in the 
underlying glacial till 


Ap or A horizon: 
Hue—10YR 
Value—2 
Chroma—1 
Texture—clay loam 


Bt horizon: 
Hue—2.5Y or 10YR 
Value—2 to 4 
Chroma—1 to З 
Texture—clay loam, clay, silty clay, or silty clay 
loam 


2Bky horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 to 3 
Texture— clay loam 


2C horizon: 
Hue—2.5Y or 5Y 
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Value—4 to 6 
Chroma—1 to 4 
Texture—clay loam or loam 


698—Doran clay loam 


Composition 


Doran and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Flats and swales on lake plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat poorly drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Depth to the water table: З to 5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.7 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Hamerly and similar soils 
* Mustinka and similar soils 
* Peever and similar soils 
• Cathro and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Dorset Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderately rapid; lower 
part—rapid 
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Landforms: Pitted outwash plains and moraines 

Parent material: Glacial outwash 

Slope range: 0 to 20 percent 

Taxonomic classification: Coarse-loamy, mixed Udic 
Argiborolls 


Typical Pedon 


Dorset sandy loam, 2 to 6 percent slopes, 1,690 feet 
east and 250 feet north of the southwest corner of sec. 
13, T. 134 Ν., В. 41 W. 


Ар—0 to 9 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; moderate medium 
granular structure; friable; common very fine and 
fine roots; about 2 percent gravel; moderately acid; 
abrupt smooth boundary. 

A—9 to 11 inches; very dark brown (10YR 2/2) sandy 
loam, very dark grayish brown (10YR 3/2) dry; 
moderate medium subangular blocky structure; 
friable; few very fine and fine roots; about 5 
percent gravel; neutral; clear wavy boundary. 

Bt1—11 to 15 inches; brown (10YR 4/3) sandy loam; 
moderate medium subangular blocky structure; 
friable; many discontinuous faint dark brown 
(10YR 3/3) clay films on faces of peds and in 
pores; about 5 percent gravel; neutral; clear wavy 
boundary. 

Bt2—15 to 20 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak medium subangular blocky 
structure; friable; common patchy faint dark 
yellowish brown (10YR 3/4) clay films on faces of 
peds; about 10 percent gravel; neutral; clear wavy 
boundary. 

2Bk—20 to 38 inches; olive brown (2.5Y 4/4) gravelly 
coarse sand; single grain; loose; many light gray 
(10 YR 7/2) carbonate coatings on the underside 
of pebbles; about 27 percent gravel; strongly 
effervescent; moderately alkaline; diffuse wavy 
boundary. 

2C—38 to 60 inches; light olive brown (2.5Y 5/3) 
gravelly coarse sand; single grain; loose; few light 
gray (10YR 7/2) carbonate coatings on the 
underside of pebbles; about 30 percent gravel; 
slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 15 to 36 inches 
Thickness of the mollic epipedon: 7 to 15 inches 
Thickness of the loamy mantle: 12 to 22 inches 


Ap or A horizon: 
Hue—10YR 
Value—2 or З 
Chroma—1 or 2 


Soil Survey of 


Texture—sandy loam 
Content of rock fragments—O to 10 percent gravel 


Bt horizon: 
Hue—10YR or 7.5YR 
Value—3 to 5 
Chroma—3 or 4 
Texture—loam or sandy loam 
Content of rock fragments—O to 10 percent gravel 


2Bt horizon: 

Hue—10YR or 7.5 YR 

Value—3 to 5 

Chroma—3 or 4 

Texture—dominantly gravelly loamy sand or 
gravelly loamy coarse sand; subhorizons of 
gravelly sandy loam, gravelly coarse sandy 
loam, gravelly sand, or gravelly coarse sand in 
some pedons 

Content of rock fragments—15 to 35 percent 
gravel 


2Bk horizon: 

Hue—10YR or 7.5YR 

Value—3 to 6 

Chroma—3 to 6 

Texture—dominantly gravelly coarse sand, 
gravelly loamy sand, or gravelly sand; 
subhorizons of coarse sand, sand, or loamy 
sand or the very gravelly analogs of these 
textures in some pedons 

Content of rock fragments—dominantly 15 to 35 
percent gravel; subhorizons with more than 35 
percent gravel in some pedons 


2C horizon: 

Hue—10YR or 7.5YR 

Value—3 to 6 

Chroma—3 to 6 

Texture—dominantly gravelly coarse sand, 
gravelly loamy sand, or gravelly sand; 
subhorizons of coarse sand, sand, or loamy 
sand or the very gravelly analogs of these 
textures in some pedons 

Content of rock fragments—dominantly 15 to 35 
percent gravel; subhorizons with more than 35 
percent gravel in some pedons 


406A—Dorset sandy loam, 0 to 2 percent 
slopes 


Composition 


Dorset and similar soils: About 95 percent 
Inclusions: About 5 percent 
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Setting 


Landform: Flats on pitted outwash plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.1 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 


section. Additional information specific to this map unit, 


such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Corliss and similar soils 

* Almora and similar soils 

* Oylen and similar soils 

* Pinelake and similar soils 

* Areas that have slopes of more than 2 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 
* Forest Land section 


406B—Dorset sandy loam, 2 to 6 percent 
slopes 
Composition 


Dorset and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Component Description 
Texture of the surface layer: Sandy loam 
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Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.0 inches 

Organic matter content: High 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 


* Corliss and similar soils 

Almora and similar soils 

Oylen and similar soils 

* Pinelake and similar soils 

* Areas that have slopes of more than 6 percent or 
less than 2 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


778B—Dorset-Corliss complex, 1 to 6 
percent slopes 


Composition 


Dorset and similar soils: About 70 percent 
Corliss and similar soils: About 25 percent 
Inclusions: About 5 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Summits and backslopes 
Slope range: 1 to 6 percent 


Component Description 
Dorset 


Texture of the surface layer: Sandy loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Glacial outwash 
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Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacily to 60 inches or root-limiting 
layer: About 5.1 inches 

Organic matter content: High 


Corliss 


Texture of the surface layer: Loamy coarse sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.1 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part |} of this publication. 


inclusions 


* Oylen and similar soils 

* Almora and similar soils 

* Leafriver and similar soils 
* Nidaros and similar soils 
* Pinelake and similar soils 


Major Uses of the Unit 


° Cropland 

* Hayland 

* Pasture 

e Forest land 


For general and detailed information concerning 
these uses, see Part {I of this publication: 


* Agronomy section 
* Forest Land section 


778C—Dorset-Corliss complex, 6 to 12 
percent slopes 


Composition 


Dorset and similar soils: About 50 percent 
Corliss and similar soils: About 35 percent 
Inclusions: About 15 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 6 їо 12 percent 


Soil Survey of 


Component Description 
Dorset 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.0 inches 

Organic matter content: High 


Corliss 


Texture of the surface layer: Loamy coarse sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.0 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


Nitche and similar soils 
Oylen and similar soils 
Almora and similar soils 
Leafriver and similar soils 
Nidaros and similar soils 
Pinelake and similar soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Duelm Series 
Depth class: Very deep 


Drainage class: Moderately well drained 
Permeability: Rapid 
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Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 2 percent 

Taxonomic classification: Sandy, mixed Aquic 
Haploborolls 


Typical Pedon 


Duelm loamy sand, 430 feet north and 1,750 feet west 
of the southeast corner of sec. 1, T. 133 N., R. 39 W. 


Αρ--0 to 9 inches; black (10YR 2/1) loamy sand, dark 
grayish brown (10YR 4/2) dry; weak fine 
subangular blocky structure; soft; many very fine 
roots; neutral; abrupt smooth boundary. 

AB—9 to 16 inches; very dark grayish brown (10YR 
3/2) loamy sand, dark grayish brown (10YR 4/2) 
dry; weak fine subangular blocky structure; soft; 
common very fine roots; neutral; clear wavy 
boundary. 

Bw1—16 to 29 inches; brown (10YR 4/3) sand; single 
grain; loose; few very fine roots; neutral; clear 
wavy boundary. 

Bw2—29 to 35 inches; brown (10YR 5/3) sand; single 
grain; loose; few very fine roots; few fine faint 
grayish brown (10YR 5/2), common medium 
distinct yellowish brown (10YR 5/6), and few 
distinct dark yellowish brown (10YR 4/6) Fe 
concentrations; neutral; clear wavy boundary. 

C—35 to 56 inches; dark yellowish brown (10YR 4/4) 
sand; single grain; loose; common medium distinct 
grayish brown (10YR 5/2) and common coarse 
prominent reddish brown (5ΥΗ 4/4) Fe 
concentrations; neutral; clear wavy boundary. 

Cg—56 to 60 inches; light brownish gray (10YR 6/2) 
sand; single grain; loose; common fine prominent 
strong brown (7.5YR 5/6) Fe concentrations; 
neutral. 


Range in Characteristics 


Depth to carbonates: 40 to more than 60 inches 
Thickness of the mollic epipedon: 10 to 20 inches 
Content of rock fragments: 0 to 15 percent gravel 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loamy sand 


Bw horizon: 
Hue—10YR 
Value—3 to 5 
Chroma—2 to 4 
Texture—coarse sand, sand, loamy sand, or 
loamy coarse sand 
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C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—1 to 4 
Texture—coarse sand or sand 


260—Duelm loamy sand 


Composition 


Duelm and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and slight rises on pitted outwash 
plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.2 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


* Hubbard and similar soils 
* |san and similar soils 

* Oylen and similar soils 

* Leafriver and similar soils 
* Verndale and similar soils 
* Meehan and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 
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Eagleview Series 


Depth class: Very deep 

Drainage class: Somewhat excessively drained 

Permeability: Rapid 

Landforms: Kame moraines and pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 30 percent 

Taxonomic classification: Mixed, frigid Argic 
Udipsamments 


Typical Pedon 


Eagleview loamy sand (fig. 14), in an area of Sybil- 
Eagleview complex, 2 to 8 percent slopes, 1,870 feet 
south and 1,060 feet west of the northeast corner of 
sec. 2, T. 137 N., R. 39 W. 


А —0 to 4 inches; very dark grayish brown (10YR 3/2) 
loamy sand, grayish brown (10YR 5/2) dry; weak 
fine and medium subangular blocky structure; very 
friable; many fine and medium roots; slightly acid; 
abrupt smooth boundary. 

E1—4 to 10 inches; dark yellowish brown (10YR 4/4) 
sand, pale brown (10YR 6/3) dry; weak fine 
subangular blocky structure; very friable; common 
very fine and fine roots; neutral; clear wavy 
boundary. 

E2—10 to 16 inches; yellowish brown (10YR 5/4) 
sand, very pale brown (1ΟΥΗ 7/3) dry; weak fine 
subangular blocky structure; very friable; common 
very fine and fine roots; neutral; gradual wavy 
boundary. 

E3—16 to 36 inches; pale brown (10YR 6/3) sand, 
very pale brown (10YR 7/3) dry; single grain; 
loose; few very fine and fine roots; neutral; abrupt 
wavy boundary. 

E&Bt—36 to 60 inches; light yellowish brown (10YR 
6/4) sand (E); single grain; loose; bands of brown 
and dark brown (10YR 5/4 and 4/4) loamy sand 
(Bt); weak medium subangular blocky structure; 
friable; few very fine and fine roots; neutral. 


Range in Characteristics 


Content of rock fragments: О to 10 percent 
Depth to carbonates: 25 to 60 inches 


Ap or A horizon: 
Hue—10YR 
Value—3 
Chroma—2 or 3 
Texture—loamy sand 


E horizon: 
Hue—10YR 
Value—4 to 6 
Chroma—3 


Soil Survey of 


Texture—sand, coarse sand, loamy sand, or 
loamy coarse sand 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—4 to 6 
Texture—sand or coarse sand 


E part of the E&Bt horizon: 
Hue—10YR 
Value—5 or 6 
Chroma—3 or 4 
Texture—sand or coarse sand 


Bt part of the E&Bt horizon: 
Hue—7.5YR or 10YR 
Value—3 or 4 
Chroma—3 or 4 
Texture—loamy sand, loamy coarse sand, sandy 
loam, or coarse sandy loam 


C horizon: 
Hue—10YR 
Value—5 or 6 
Chroma—3 or 4 
Texture of the fine-earth fraction—sand or coarse 
sand 


Egeland Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderately rapid 

Landforms: Outwash plains and moraines 

Parent material: Glacial outwash 

Slope range: 1 to 20 percent 

Taxonomic classification: Coarse-loamy, mixed Udic 
Haploborolls 


Typical Pedon 


Egeland fine sandy loam, 1 to 6 percent slopes 
(fig. 15), 2,100 feet east and 1,300 feet south of the 
northwest corner of sec. 3, T. 133 N., R. 43 W. 


Ap—0 to 9 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak fine and 
medium subangular blocky structure; friable; many 
fine and very fine roots; neutral; abrupt smooth 
boundary. 

A—9 to 15 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
weak fine and medium subangular blocky 
structure; friable; many fine and very fine roots; 
neutral; clear smooth boundary. 

Bw1--15 to 19 inches; brown (10YR 4/3) fine sandy 
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loam; moderate fine and medium subangular 
blocky structure; friable; common fine and 
very fine roots; neutral; clear smooth 
boundary. 

Bw2—19 to 31 inches; dark yellowish brown (10YR 
4/4) fine sandy loam; weak fine and medium 
subangular blocky structure; friable; few fine and 
very fine roots; neutral; clear smooth boundary. 

Bk—31 to 42 inches; light olive brown (2.5Y 5/3) fine 
sandy loam; weak medium subangular blocky 
structure; friable; carbonates disseminated 
throughout; few very fine roots; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

C—42 to 60 inches; light olive brown (2.5Y 5/4) loamy 
fine sand; weak very fine subangular blocky soil 
aggregates; single grain; very friable; strongly 
effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 14 to 45 inches 
Thickness of the mollic epipedon: 8 to 16 inches 
Content of rock fragments: 0 to 10 percent throughout 


Ap or A horizon: 
Hue—10YR 
Value—2 or3 
Chroma—1 
Texture—fine sandy loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—2 to 5 
Chroma—1 to 4 
Texture—sandy loam or fine sandy loam in the 
upper part and loamy sand or loamy fine sand 
in the lower part 


Bk horizon: 
Hue—410YR or 2.5Y 
Value—4 or 5 
Chroma—2 to 4 
Texture—loamy sand, loamy fine sand, sandy 
loam, fine sandy loam, or loamy very fine 
sand 


C horizon: 

Hue—10YR or 2.5Y 

Value — or 5 

Chroma—2 to 4 

Texture—loamy sand, loamy fine sand, sandy 
loam, loamy very fine sand, very fine sandy 
loam, or fine sandy loam or stratified with loamy 
and sandy material 


101 


141B—Egeland fine sandy loam, 1 to 6 
percent slopes 


Composition 


Egeland and similar soils: About 90 percent 
inclusions: About 10 percent | 


Setting 


Landforms: Outwash plains and moraines 
Position on the landform: Summits and backslopes 
Slope range: 1 to 6 percent 


Component Description 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.0 inches 

Organic matter content: Moderate 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part II of this publication. 


Inclusions 


* Clontarf and similar soils 

* Fordville and similar soils 

* Sandberg and similar soils 

* Rothsay and similar soils 

* Poorly drained soils 

* Areas that have slopes of more than 6 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


141C—Egeland fine sandy loam, 6 to 12 
percent slopes 


Composition 


Egeland and similar soils: About 85 percent 
Inclusions: About 15 percent 
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Setting 


Landforms: Outwash plains and moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.7 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part 1 of this publication. 


Inclusions 


Clontarf and similar soils 

* Zell and similar soils 

» Sandberg and similar soils 

* Rothsay and similar soils 

* Poorly drained soils 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part 1! of this publication: 


* Agronomy section 


141D—Egeland fine sandy loam, 12 to 20 
percent slopes 
Composition 


Egeland and similar soils: About 85 percent 
inclusions: About 15 percent 


Setting 


Landforms: Outwash plains and moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 20 percent 
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Component Description 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.5 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


* Clontarf and similar soils 

* Zell and similar soils 

• Sandberg and similar soils 

* Rothsay and similar soils 

* Poorly drained soils 

* Areas that have slopes of more than 20 percent or 
less than 12 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Egglake Series 


Depth class: Very deep 

Drainage class: Poorly drained and very poorly 
drained 

Permeability: Upper part—moderate or moderately 
rapid; lower part—moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 0 to 2 percent 

Taxonomic classification: Fine-loamy, mixed, frigid 
Mollic Endoaqualfs 


Typical Pedon 


Egglake fine sandy loam, in an area of Egglake- 
Wykeham complex, 0 to 5 percent slopes, 640 feet 


Otter Tail County, Minnesota— Part | 


east and 1,290 feet north of the southwest corner of 
sec. 3, T. 137 Ν., В. 38 W. 


Α---0 to 4 inches; very dark brown (10YR 2/2) fine 
sandy loam, dark grayish brown (10YR 4/2) dry; 
moderate fine and medium subangular blocky 
structure; friable; many fine and very fine roots; 
about 3 percent gravel; neutral; abrupt smooth 
boundary. 

Eg—4 to 8 inches; grayish brown (2.5Y 5/2) sandy 
loam; weak medium platy structure; friable; 
common fine and very fine roots; common fine 
and medium prominent yellowish red (BYR 4/6) Fe 
concentrations; few patchy distinct very dark 
grayish brown (10YR 3/2) organic coatings in 
pores; about 3 percent gravel; neutral; abrupt wavy 
boundary. 

Btg1—8 to 16 inches; grayish brown (2.5Y 5/2) sandy 
clay loam; moderate medium and coarse 
subangular blocky structure; firm; common fine 
and very fine roots; common patchy faint dark 
grayish brown (2.5Y 4/2) clay films on faces of 
peds and in pores; common fine and medium 
prominent yellowish red (YR 4/6) and reddish 
brown (5YR 4/4) Fe concentrations; few patchy 
distinct very dark grayish brown (10YR 3/2) 
organic coatings in pores; about 5 percent gravel; 
neutral; clear wavy boundary. 

Btg2—16 to 22 inches; light brownish gray (2.5Y 6/2) 
sandy loam; weak medium and coarse subangular 
blocky structure; friable; common fine and very 
fine roots; few patchy faint dark grayish brown 
(2.5Y 5/2) clay films on faces of peds and in pores; 
few medium prominent dark reddish brown (5YR 
3/3) and common medium prominent reddish 
brown (5YR 4/4) Fe concentrations; about 5 
percent gravel; neutral; clear wavy boundary. 

Bkg—22 to 32 inches; light brownish gray (2.5Y 6/2) 
sandy loam; weak medium subangular blocky 
structure; friable; few fine and very fine roots; few 
fine prominent yellowish red (5ΥΗ 4/6) and 
reddish brown (5YR 4/4) Fe concentrations; 
common fine light gray (10YR 7/2) soft masses of 
carbonates; about 8 percent gravel; very slightly 
effervescent; slightly alkaline; gradual wavy 
boundary. 

Cg—32 to 60 inches; light brownish gray (2.5Y 6/2) 
sandy loam; weak medium platy structure; friable; 
many coarse faint light yellowish brown (2.5Y 6/4) 
and common coarse prominent strong brown 
(7.5YR 4/6) and dark brown (7.5YR 4/4) Fe 
concentrations; few fine and medium light gray 
(10YR 7/2) soft masses of carbonates; about 10 
percent gravel; strongly effervescent; moderately 
alkaline. 
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Range in Characteristics 


Depth to carbonates: 20 to more than 60 inches 

Content of rock fragments: 2 to 10 percent 

Other features: Some pedons have a Bg or BCg 
horizon. 


A or Ap horizon: 
Hue—10YR, 2.5Y, or neutral 
Value—2 or 3 
Chroma— to 2 
Texture—fine sandy loam 


E horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture—sandy loam or fine sandy loam 


Від horizon: 
Hue—5Y or 2.5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture—sandy clay loam, sandy loam, clay loam, 
or loam 


Cg horizon: 
Hue—2.5Y or 5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—sandy loam or coarse sandy loam 


1200—Egglake loam 


Composition 


Egglake and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Flats and swales on moraines 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.2 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
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such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


“ Snellman and similar soils 

* Wykeham and similar soils 

* Bluffton and similar soils 

* Cathro and similar soils 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 
* Forest Land section 


1216B—Egglake-Wykeham complex, 0 to 
5 percent slopes 


Composition 


Egglake and similar soils: About 60 percent 
Wykeham and similar soils: About 30 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 

Position on the landform: Egglake—footslopes and 
toeslopes; Wykeham—flats and swales 

Slope range: Egglake—0 to 2 percent; Wykeham—1 to 
5 percent 


Component Description 
Egglake 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.0 inches 

Organic matter content: Moderate 


Wykeham 


Texture of the surface layer: Fine sandy loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Moderately well drained 
Dominant parent material: Till 
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Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.7 inches 

Organic matter content: High 


A typical soil series description with range in ` 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part If of this publication. 


Inclusions 


o Snellman and similar soils 

* Bluffton and similar soils 

* Cathro and similar soils 

* Soils that formed in outwash 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 
* Forest Land section 


Epoufette Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Upper part—moderately rapid or rapid; 
lower part—very rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 2 percent 

Taxonomic classification: Coarse-loamy, mixed, frigid 
Mollic Endoaqualfs 


Typical Pedon 


Epoufette sandy loam, 60 feet south and 1,720 feet 
east of the northwest corner of sec. 34, T. 132 N., R. 
36 W. 


Ap—0 to 7 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak fine and medium 
subangular blocky structure; friable; few very fine 
and fine roots; about 2 percent gravel; neutral; 
abrupt smooth boundary. 

Btg1—7 to 14 inches; dark grayish brown (10YR 4/2) 
sandy loam; moderate medium subangular blocky 
structure; friable; few very fine and fine roots; 
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common discontinuous faint dark gray (10YR 4/1) 
and few discontinuous faint very dark grayish 
brown (10YR 3/2) clay films on vertical and 
horizontal faces of peds; common fine and 
medium prominent strong brown (7.5YR 5/6) Fe 
concentrations; about 2 percent gravel; neutral; 
clear wavy boundary. 

Btg2—14 to 23 inches; grayish brown (10YR 5/2) 
loamy sand; moderate medium subangular blocky 
structure; friable; few very fine and fine roots; few 
patchy faint dark grayish brown (10YR 4/2) clay 
films on vertical and horizontal faces of peds; 
common medium distinct yellowish brown (10YR 
5/6) Fe concentrations; about 2 percent gravel; 
neutral; clear wavy boundary. 

2Btg3—23 to 33 inches; light brownish gray (10YR 
6/2) loamy sand; single grain; loose; very few 
patchy distinct dark grayish brown (10YR 4/2) clay 
bridges between sand grains; common medium 
distinct yellowish brown (10YR 5/6) Fe 
concentrations; about 4 percent gravel; neutral; 
gradual wavy boundary. 

2Cg—33 to 60 inches; light brownish gray (2.5Y 6/2) 
sand; single grain; loose; common coarse distinct 
light olive brown (2.5Y 5/4) Fe concentrations; 
about 8 percent gravel; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 
Depth to carbonates: 18 to 40 inches 


Ap or A horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 or 3 
Chroma—O to 2 
Texture—sandy loam 
Content of rock fragments—O to 15 percent gravel 
by volume 


Eg horizon: 
Hue—10YR to 5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture—loamy sand, sand, or coarse sand or the 
gravelly analogs of these textures 
Content of rock fragments—5 to 25 percent gravel 


Від horizon: 

Hue—10YR, 2.5Y, or 5Y 

Value—4 to 6 

Chroma—1 or 2 

Texture—sandy loam, coarse sandy loam, sandy 
loam, loamy sand, loamy coarse sand, or fine 
sandy loam or the gravelly analogs of these 
textures 

Content of rock fragments—5 to 25 percent gravel 
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2Cg horizon: 
Hue—7.5YR, 10YR, 2.5Y, or 5Y 
Value—5 or 6 
Chroma—1 or 2 
Texture— sand, coarse sand, or loamy coarse 
sand or the gravelly analogs of these textures 
Content of rock fragments—5 to 35 percent gravel 


191—Epoufette sandy loam 


Composition 


Epoufette and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and swales on pitted outwash plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 0.5 foot to 2.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.2 inches 

Organic matter content: High 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part II of this publication. 


Inclusions 


Bluffcreek and similar soils 

Forada and similar soils 
Roscommon and similar soils 

Lida and similar soils 

Nidaros and similar soils 

Soils that have a loamy substratum 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 
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Flaming Series Bw horizon: 
Hue—10YR or 2.5Υ 
Depth class: Very deep Value—3 to 5 
Drainage class: Moderately well drained Chroma—2 to 4 
Permeability: Rapid Texture—loamy fine sand, fine sand, loamy sand, 
Landform: Lake plains or sand 


Parent material: Eolian deposits 


Slope range: 0 to 3 percent E jet БҮ or БҮ 
Taxonomic classification: Sandy, mixed Aquic Value—4 to 6 


Haploborolls Chroma—i to 4 


Typical Pedon Texture—fine sand or sand 
Flaming loamy fine sand, 300 feet east and 1,900 feet š : 
north of the southwest corner of sec. 29, T. 132 N., R. 66—Flaming loamy fine sand 
44 W. 


Ap—O їо 10 inches; black (10YR 2/1) loamy fine sand, 
very dark gray (10YR 3/1) dry; weak fine 
subangular blocky structure; very friable; many 
fine and very fine roots; neutral; abrupt smooth Setting 
boundary. 

A—10 to 16 inches; very dark brown (10YR 2/2) loamy 
fine sand, very dark grayish brown (10YR 3/2) dry; 
weak fine subangular blocky structure; very friable; Component Description 
many fine and very fine roots; neutral; clear wavy 
boundary. 

Bw1—16 to 30 inches; brown (10YR 4/3) loamy fine 
sand; weak fine subangular blocky structure; very 
friable; few fine and very fine roots; moderately 
acid; clear wavy boundary. 

Bw2—30 to 38 inches; brown (10YR 4/3) fine sand; 
single grain; loose; few fine distinct light gray 
(10YR 7/1) Fe depletions and few fine prominent 
strong brown (7.5YR 4/6) Fe concentrations; 


Composition 


Flaming and similar soils: About 90 percent 
Inclusions: About 10 percent 


Landform: Flats and slight rises on lake plains 
Slope range: 0 to 3 percent 


Texture of the surface layer: Loamy fine sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Eolian deposits 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.4 inches 

Organic matter content: Moderate 


moderately acid; clear wavy boundary. A typical soil series description with range in 
C1—38 to 50 inches; light grayish brown (2.5Y 6/2) characteristics is included, in alphabetical order, in 

fine sand; single grain; loose; few fine prominent this section. Additional information specific to this 

strong brown (7.5 YR 4/6) Fe concentrations; map unit, such as horizon depth and textures, is 

moderately acid; abrupt wavy boundary. available in the "Soil Properties" section in Part Il of 
C2—50 to 60 inches; light olive brown (2.5Y 5/3) fine this publication. 


sand; single grain; loose; few fine and medium 
distinct light olive brown (2.5Y 5/6) Fe 
concentrations; very slightly effervescent; neutral. * Foldahl and similar soils 

* Arveson and similar soils 

* Very poorly drained soils 

Depth to carbonates: 20 to 60 inches * Soils that have carbonates in the surface soil 
Thickness of the mollic epipedon: 10 to 16 inches Р I 
Content of rock fragments: Typically none throughout Major Uses ot the Unit 


Inclusions 


Range in Characteristics 


Ap or A horizon: * Cropland 
* Hayland 
Hue—10YR ee 
Value—2 or З 
Chroma—1 or 2 For general and detailed information concerning 


Texture—loamy fine sand these uses, see Part 1! of this publication: 
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* Agronomy section 


Foldahl Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—rapid; lower part— 
moderately slow or moderate 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits over till 

Slope range: 0 to 3 percent 

Taxonomic classification: Sandy over loamy, mixed 
Aquic Haploborolls 


Typical Pedon 


Foldahl loamy fine sand, 1,100 feet west and 150 feet 
south of the northeast corner of sec. 16, T. 131 N., R. 
44 W. 


Ap—0 to 9 inches; black (10YR 2/1) loamy fine sand, 
very dark gray (10YR 3/1) dry; weak fine and 
medium subangular blocky structure; very friable; 
many fine and very fine roots; neutral; abrupt 
smooth boundary. 

A—9 to 14 inches; black (10YR 2/1) loamy fine sand, 
very dark gray (10YR 3/1) dry; weak fine and 
medium subangular blocky structure; very friable; 
many fine and very fine roots; neutral; clear 
smooth boundary. 

Bw1—14 to 16 inches; very dark grayish brown (10YR 
3/2) loamy fine sand, dark gray (10YR 4/1) dry; 
weak fine and medium subangular blocky 
structure; very friable; few fine and very fine roots; 
neutral; clear wavy boundary. 

Bw2—16 to 26 inches; dark yellowish brown (10YR 
4/4) fine sand; single grain; loose; about 2 percent 
gravel; neutral; abrupt smooth boundary. 

2Bk—26 to 40 inches; light brownish gray (2.5Y 6/2) 
clay loam; moderate fine and medium prismatic 
structure parting to weak thin platy; firm; common 
fine and medium prominent strong brown (7.5YR 
5/8) Fe concentrations; many fine irregular light 
gray (10YR 7/2) carbonate threads; about 10 
percent gravel; violently effervescent; moderately 
alkaline; clear smooth boundary. 

2Cg—40 to 60 inches; light grayish brown (2.5Y 6/2) 
clay loam; massive; firm; common fine prominent 
yellowish brown (10YR 5/6) Fe concentrations; few 
prominent black (N 2/0) iron-manganese stains; 
about 2 percent gravel; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 16 to 32 inches 
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Thickness of the mollic epipedon: 7 to 16 inches 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loamy fine sand 
Content of rock fragments—0 to 8 percent 


Bw horizon: 
Hue—10YR 
Value—3 or 4 
Chroma—2 to 4 
Texture—loamy fine sand, fine sand, loamy sand, 
or sand 
Content of rock fragments—0 to 8 percent 


2Bk horizon: 
Hue—10YR or 2.5Y 
Value—5 to 7 
Chroma—2 to 4 
Texture—sandy loam, fine sandy loam, loam, silt 
loam, or clay loam 
Content of rock fragments—2 to 15 percent 


2Cg horizon: 
Hue—10YR or 2.5Y 
Value—5 to 7 
Chroma—2 to 4 
Texture—silt loam, clay loam, loam 
Content of rock fragments—2 to 15 percent 


426—Foldahl loamy fine sand 


Composition 


Foldahl and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and slight rises on lake plains 
Slope range: О to 3 percent 


Component Description 


Texture of the surface layer: Loamy fine sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.4 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
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section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


inclusions 


* Flaming and similar soils 

* Rockwell and similar soils 

* Soils that are underlain by outwash 

* Soils that have carbonates above the subsoil 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Forada Series 


Depth class: Very deep 

Drainage class: Poorly drained and very poorly 
drained 

Permeability: Upper part—moderate; next part— 
moderately rapid; lower part—rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: О1о 1 percent 

Taxonomic classification: Coarse-loamy, mixed, frigid 
Typic Endoaquolls 


Typical Pedon 


Forada loam, 1,750 feet east and 200 feet south of the 
northwest corner of sec. 29, Т. 134 N., В. 44 W. 


Ap— to 8 inches; black (М 2/0) loam, very dark gray 
(N 3/0) dry; weak fine and medium subangular 
blocky structure; friable; few fine and medium 
roots; common fine prominent strong brown 
(7.5YR 5/6) Fe concentrations; about 1 percent 
gravel; neutral; abrupt smooth boundary. 

A—8 to 18 inches; black (N 2/0) loam, dark gray (N 
4/0) dry; weak fine and medium subangular blocky 
structure; friable; few fine and medium roots; 
common fine prominent strong brown (7.5 YR 5/6) 
Fe concentrations; about 1 percent gravel; neutral; 
gradual wavy boundary. 

Bg1—18 to 25 inches; dark gray (БҮ 4/1) loam; 
moderate fine and medium subangular blocky 
structure; friable; common very fíne and fine roots; 
common fine and medium prominent strong brown 
(7.5YR 4/6) Fe concentrations; about 3 percent 
gravel; neutral; clear smooth boundary. 
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Bg2—25 to 32 inches; dark grayish brown (2.5Y 4/2) 
sandy loam; weak fine subangular blocky 
structure; very friable; few very fine and fine roots; 
common fine distinct gray (БҮ 5/1) Fe depletions 
and few medium prominent brown (7.5YR 4/4) Fe 
concentrations; about 4 percent gravel; neutral; 
clear smooth boundary. 

Bg3—32 to 36 inches; grayish brown (2.5Y 5/2) sandy 
loam; weak very fine and fine subangular blocky 
structure; very friable; few very fine and fine roots; 
common medium distinct light olive brown (2.5Y 
5/4) and common medium faint olive brown (2.5Y 
4/3) Fe concentrations; about 10 percent gravel; 
neutral; clear smooth boundary. 

2Cg—36 to 60 inches; light olive brown (2.5Y 5/4) 
gravelly coarse sand; single grain; loose; common 
fine prominent yellowish brown (10YR 5/6) Fe 
concentrations; about 15 percent gravel; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 50 inches 
Thickness of the mollic epipedon: 10 to 24 inches 
Thickness of the loamy mantle: 20 to 40 inches 


Ap or A horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 or 3 
Chroma—0 to 2 
Texture—loam 
Content of rock fragments—0 to 10 percent 


Bg horizon: 

Hue—10YR, 2.5Y, or 5Y 

Value—4 or 5 

Chroma—1 or 2 

Texture— sandy loam or loam; subhorizons of 
sandy clay loam, loamy sand, or loamy coarse 
sand 

Content of rock fragments—O to 10 percent 


2Cg horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—4 to 6 
Chroma—1 to 6 
Texture—sand, coarse sand, or the gravelly 
analogs of these textures 
Content of rock fragments—O to 35 percent 


375—Forada loam 


Composition 


Forada and similar soils: About 90 percent 
Inclusions: About 10 percent 
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Setting 


Landform: Flats and swales on pitted outwash plains 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.0 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Oylen and similar soils 

* Leafriver and similar soils 
e Nidaros and similar soils 

* Arvilla and similar soils 

* Egeland and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


1077—Forada and Leafriver soils, 
depressional 


Composition 


Forada: Variable 
Leafriver: Variable 
Inclusions: About 10 percent 


Setting 


Landform: Depressions on pitted outwash plains 
Slope range: 0 to 1 percent 


Component Description 
Forada 


Texture of the surface layer: Loam 
Depth class: Very deep (more than 60 inches) 
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Drainage class: Very poorly drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long А 

Available water capacity to 60 inches or root-limiting 
layer: About 6.1 inches 

Organic matter content: Very high 


Leafriver 


Texture of the surface layer: Muck 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Organic materials over 
outwash 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 8.2 inches 

Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Dorset and similar soils 

» Hubbard and similar soils 
* Oylen and similar soils 

* |san and similar soils 

* Pinelake and similar soils 
* Nidaros and similar soils 


Major Uses of the Unit 


* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Fordville Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderate; lower part —rapid 
or very rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 
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Slope range: 0 to 3 percent 
Taxonomic classification: Fine-loamy over sandy or 
sandy-skeletal, mixed Pachic Udic Haploborolls 


Typical Pedon 


Fordville loam, 1,250 feet east and 2,050 feet north of 
the southwest corner of sec. 20, T. 134 N., R. 40W. 


Αρ--0 to 10 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure; friable; common medium roots; about 2 
percent gravel; neutral; abrupt smooth boundary. 

A—10 to 22 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure; friable; common fine roots; about 2 
percent gravel; neutral; gradual wavy boundary. 

Ву/1--22 to 29 inches; very dark brown (10YR 2/2) 
loam, very dark grayish brown (10 YR 3/2) dry; 
weak very fine and fine subangular blocky 
structure; friable; few fine roots; about 3 percent 
gravel; neutral; clear wavy boundary. 

Bw2—29 to 37 inches; brown (10YR 4/3) loam; weak 
medium subangular blocky structure; friable; few 
fine roots; about 5 percent gravel; neutral; clear 
wavy boundary. 

2C1—37 to 55 inches; brown (10ҮН 4/3) gravelly 
coarse sand; single grain; loose; about 20 percent 
gravel; slightly effervescent; slightly alkaline; 
gradual wavy boundary. 

2C2—55 to 60 inches; olive brown (2.5Y 4/4) gravelly 
coarse sand; single grain; loose; about 30 percent 
gravel; slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 40 inches 
Thickness of the mollic epipedon: 16 to 30 inches 
Thickness of the loamy mantle: 20 to 40 inches 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 
Content of rock fragments—0 to 15 percent 


Bw horizon: 
Hue—10YR 
Value—2 to 4 
Chroma—2 to 4 
Texture—loam or silt loam 
Content of rock fragments—O to 15 percent 


2C horizon: 
Hue—10YR or 2.5Y 
Value—3 to 6 
Chroma—2 to 4 


Soil Survey of 


Texture—loamy sand, gravelly loamy sand, 
gravelly sand, gravelly coarse sand, very 
gravelly sand, or very gravelly loamy sand 

Content of rock fragments—5 to 35 percent 


339—Fordville loam 


Composition 


Fordville and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Footslopes and toeslopes 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.8 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Arvilla and similar soils 

o Clontarf and similar soils 

* Forada and similar soils 

* Leafriver and similar soils 

* Areas that have slopes of more than 3 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Forman Series 


Depth class: Very deep 
Drainage class: Well drained 
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Permeability: Upper part—moderate; lower part— 
moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: 2 to 20 percent 

Taxonomic classification: Fine-loamy, mixed Udic 
Argiborolls 


Typical Pedon 


Forman clay loam, 2 to 6 percent slopes, 2,300 feet 
north and 2,500 feet east of the southwest corner of 
sec. 27, T. 133 N., R. 42 W. 


Ap—O to 9 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; friable; few fine and very fine 
roots; about 2 percent gravel; slightly acid; abrupt 
smooth boundary. 

Bt1—9 to 12 inches; very dark grayish brown (10YR 
3/2) clay loam, dark grayish brown (10YR 4/2) dry; 
moderate fine and medium subangular blocky 
structure; friable; few fine and very fine roots; 
common discontinuous faint very dark gray (10YR 
3/1) clay films on faces of peds and in pores; 
about 2 percent gravel; slightly acid; clear smooth 
boundary. 

Bt2—12 to 24 inches; brown (10YR 4/3) clay loam; 
moderate fine and medium subangular blocky 
structure; firm; few fine and very fine roots; 
common discontinuous faint very dark grayish 
brown (10YR 3/2) clay films on faces of peds and 
in pores; about 2 percent gravel; neutral; clear 
smooth boundary. 

Bk—24 to 38 inches; light yellowish brown (10YR 6/4) 
loam; weak medium subangular blocky structure; 
friable; few very fine roots; many distinct light gray 
(10YR 7/2) carbonate coatings on faces of peds 
and many fine and medium irregular light gray 
(10YR 7/2) soft masses of carbonates in ped 
interiors; about 3 percent gravel; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C—38 to 60 inches; light olive brown (2.5Y 5/4) loam; 
massive; friable; many fine rounded iron- 
manganese concretions; common fine and 
medium distinct grayish brown (2.5Y 5/2) relict Fe 
depletions; about 3 percent gravel; strongly 
effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 12 to 27 inches 
Thickness of the mollic epipedon: 9 to 16 inches 
Content of rock fragments: 2 to 10 percent throughout 
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Ap or A horizon: 
Hue—10YR 
Value—2 
Chroma—1 
Texture—clay loam 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—3 or 4 
Chroma—1 to 4 
Texture—clay loam or loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—3 to 5 
Texture—loam or clay loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—3 to 5 
Texture—loam or clay loam 


168B—Forman clay loam, 2 to 6 percent 
slopes 


Composition 


Forman and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Component Description 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 
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Inclusions 


* Gonvick and similar soils 

* Parnell and similar soils 

* Buse and similar soils 

* Roliss and similar soils 

* Poorly drained soils 

* Areas that have slopes of more than 6 percent or 
less than 2 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part 1! of this publication: 


* Agronomy section 
* Forest Land section 


915C2—Forman-Buse complex, 6 to 12 
percent slopes, eroded 


Composition 


Forman and similar soils: About 60 percent 
Buse and similar soils: About 25 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 
Forman 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic тайег content: High 


Buse 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 
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Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 
Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


« Gonvick and similar soils 

* Peever and similar soils 

* Parnell and similar soils 

* Cathro and similar soils 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


915D2—Forman-Buse complex, 12 to 20 
percent slopes, eroded 


Composition 


Forman and similar soils: About 50 percent 
Buse and similar soils: About 35 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 20 percent 


Component Description 
Forman 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic matter content: High 
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Buse 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.2 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part |} of this publication. 


Inclusions 


* Gonvick and similar soils 

* Peever and similar soils 

* Parnell and similar soils 

* Cathro and similar soils 

* Areas that have slopes of more than 20 percent or 
less than 12 percent 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


Formdale Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderate; lower part— 
moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: 2 to 20 percent 

Taxonomic classification: Fine-loamy, mixed Udic 
Haploborolls 


Typical Pedon 


Formdale clay loam, in an area of Formdale-Buse 
complex, 2 to 6 percent slopes, 200 feet west and 
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2,000 feet north of the southeast corner of sec. 29, T. 
131 N., В. 43 W. 


Ар-0 to 7 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; moderate very fine 
subangular blocky structure; firm; many fine roots; 
about 2 percent gravel; neutral; abrupt smooth 
boundary. 

A—7 to 11 inches; very dark brown (10YR 2/2) clay 
loam, very dark gray (10YR 3/1) dry; moderate 
very fine subangular blocky structure; firm; few 
fine roots; about 2 percent gravel; neutral; clear 
smooth boundary. 

Bw1—11 to 14 inches; dark brown (10YR 3/3) clay 
loam, brown (10YR 4/3) dry; moderate medium 
prismatic structure grading to weak fine 
subangular blocky; firm; few fine roots; about 2 
percent gravel; neutral; clear wavy boundary. 

Bw2—14 to 18 inches; brown (10YR 4/3) clay loam; 
moderate medium prismatic structure parting to 
weak fine subangular blocky; firm; few fine roots; 
about 2 percent gravel; clear wavy boundary. 

Bk—18 to 30 inches; yellowish brown (10YR 5/4) 
loam; weak fine subangular blocky structure; 
friable; few fine roots; common fine irregular light 
gray (10YR 7/2) carbonate threads; about 2 
percent gravel; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

C—30 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam; massive; friable; common medium 
prominent grayish brown (10 YR 5/2) relict Fe 
depletions; few fine irregular light gray (10YR 7/2) 
carbonate threads; about 2 percent gravel; 
strongly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 8 to 20 inches 
Thickness of the mollic epipedon: 8 to 14 inches 
Content of rock fragments: 2 to 8 percent throughout 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma— or 2 
Texture—clay loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value —3 to 5 
Chroma—3 or 4 
Texture—clay loam, silty clay loam, or loam 


Bk horizon: 
Hue—10YR or 2.5Y 
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Value—4 to 6 
Chroma—3 or 4 
Texture—clay loam, loam, or silty clay loam 


C horizon: 
Hue—2.5Y 
Value—5 or 6 
Chroma—3 to 6 
Texture—clay loam, loam, or silty clay loam 


931C2—Formdale-Langhei complex, 6 to 
12 percent slopes, eroded 


Composition 


Formdale and similar soils: About 55 percent 
Langhei and similar soils: About 35 percent 
inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 
Formdale 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.2 inches 

Organic matter content: Moderate 


Langhei 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


Inclusions 


* Aazdahl and similar soils 
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* Hamerly and similar soils 

* Parnell and similar soils 

* Roliss and similar soils 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 

* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 


931D2—Formdale-Langhei complex, 12 to 
20 percent slopes, eroded 


Composition 


Formdale and similar soils: About 50 percent 
Langhei and similar soils: About 40 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 20 percent 


Component Description 
Formdale 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic matter content: Moderate 


Langhei 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
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characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Aazdahl and similar soils 

* Hamerly and similar soils 

* Parnell and similar soils 

* Roliss and similar soils 

* Areas that have slopes of more than 20 percent or 
less than 12 percent 

* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


1234B—Formdale-Buse complex, 2 to 6 
percent slopes 


Composition 


Formdale and similar soils: About 60 percent 
Buse and similar soils: About 30 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 

Position on the landform: Summits and backslopes 

Slope range: Formdale—2 to 6 percent; Buse—3 to 6 
percent 


Component Description 
Formdale 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.2 inches 

Organic matter content: Moderate 


Texture of the surface layer: Clay loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 
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Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


e Aazdahl and similar soils 

* Hamerly and similar soils 

* Parnell and similar soils 

* Roliss and similar soils 

* Areas that have slopes of more than 6 percent 


Major Uses of the Unit 


* Cropland 
• Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Foxhome Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderately rapid; next 
part—moderately rapid or rapid; lower part— 
moderate 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits over till 

Slope range: О to 3 percent 

Taxonomic classification: Sandy-skeletal over loamy, 
mixed Aquic Haploborolls 


Typical Pedon 


Foxhome sandy loam, 2,550 feet north and 240 feet 
west of the southeast corner of sec. 31, T. 131 N., R. 
44 W. 


Ар--0% 10 inches; black (10YR 2/1) sandy юат, 
very dark gray (10YR 3/1) dry; weak fine and very 
fine subangular blocky structure; friable; common 
very fine and fine roots; about 4 percent gravel; 
neutral; abrupt smooth boundary. 

A—10 to 13 inches; very dark brown (10YR 2/2) sandy 
loam, very dark grayish brown (10YR 3/2) dry; 
weak fine and very fine subangular blocky 
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structure; friable; common very fine and fine roots; 
about 8 percent gravel; neutral; clear smooth 
boundary. 

Bw—13 to 16 inches; dark brown (10YR 3/3) loamy 
sand, brown (10YR 4/3) dry; weak fine and very 
fine subangular blocky structure; very friable; few 
fine and very fine roots; about 12 percent gravel; 
neutral; clear smooth boundary. 

2Bk1—16 to 21 inches; light olive brown (2.5Y 5/3) 
very gravelly coarse sand; single grain; loose; few 
discontinuous distinct light gray (2.5Y 7/2) 
carbonate coatings on pebbles; carbonates 
disseminated throughout; about 50 percent gravel; 
strongly effervescent; moderately alkaline; gradual 
smooth boundary. 

2Bk2—21 to 27 inches; light yellowish brown (2.5Y 
6/3) very gravelly coarse sand; single grain; loose; 
few discontinuous faint light gray (2.5Y 7/2) 
carbonate coatings on pebbles; carbonates 
disseminated throughout; about 35 percent gravel; 
strongly effervescent; moderately alkaline; clear 
smooth boundary. 

2Bk3—27 to 35 inches; light olive brown (2.5Y 5/4) 
very gravelly coarse sand; common medium and 
coarse strong brown (7.5ҮН 5/6) Fe 
concentrations; single grain; loose; few 
discontinuous distinct light gray (2.5Y 7/2) 
carbonate coatings on pebbles; about 45 percent 
gravel; slightly effervescent; slightly alkaline; clear 
smooth boundary. 

3Bk4—35 to 60 inches; light olive brown (2.5Y 5/4) 
clay loam; weak coarse prismatic soil fragments; 
firm; common fine and medium prominent 
yellowish brown (10YR 5/6) Fe concentrations and 
common fine medium distinct grayish brown (2.5Y 
5/2) Fe depletions; common fine light gray (10YR 
7/9) cylindrical carbonate threads; about 3 percent 
gravel; slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 11 to 30 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
Depth to glacial till: 20 to 50 inches 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—sandy loam 
Content of rock fragments—O to 15 percent 
gravel, O to 5 percent cobbles 


Bw horizon: 
Hue—10YR 
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Value—3 or 4 

Chroma—2 or З 

Texture—sandy loam, loamy sand, or loam or the 
gravelly analogs of these textures 

Content of rock fragments—O to 20 percent 


2Bk horizon: 

Hue—10YR or 2.5Y 

Value—4 to 6 

Chroma—2 to 4 

Texture—loamy sand, sand, coarse sand, or 
loamy coarse sand or the very gravelly or 
extremely gravelly analogs of these textures 

Content of rock fragments—35 to 75 percent 


3Bk horizon: 
Hue—2.5Y or 5Y 
Value—5 or 6 
Chroma—2 or 3 
Texture—clay loam or loam 
Content of rock fragments—1 to 15 percent 


65—Foxhome sandy loam 


Composition 


Foxhome and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Rises on lake plains 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.9 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


inclusions 


° Foldahl and similar soils 
* Grimstad and similar soils 
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» Hamerly and similar soils 
* Kittson and similar soils 

* Poorly drained soils 

* Very poorly drained soils 


Major Uses of the Unit 


e Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part 11 of this publication: 


* Agronomy section 


Friberg Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Colluvium over till 

Slope range: 0 to 2 percent 

Taxonomic classification: Fine-loamy, mixed, frigid 
Typic Argiaquolls 


Typical Pedon 


Friberg loam, in an area of Friberg-Weetown complex, 
1,650 feet west and 300 feet south of the northeast 
corner of sec. 6, T. 133 N., R. 41 W. 


Ap— to 9 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak medium subangular blocky 
structure; friable; common and many fine and 
medium roots; about 1 percent gravel; neutral; 
abrupt smooth boundary. 

A—9 to 19 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine and medium subangular 
blocky structure; friable; common and many fine 
and medium roots; about 1 percent gravel; neutral; 
clear wavy boundary. 

Btg1—19 to 24 inches; very dark gray (10 YR 3/1) clay 
loam, dark gray (10YR 4/1) dry; moderate medium 
subangular blocky structure; firm; few fine roots; 
common continuous faint black (10YR 2/1) clay 
films on faces of peds; about 1 percent gravel; 
neutral; clear wavy boundary. 

2Btg2—24 to 41 inches; grayish brown (2.5Y 5/2) 
sandy clay loam; moderate medium prismatic 
structure parting to moderate medium subangular 
blocky; firm; few fine roots; common medium 
distinct light olive brown (2.5Y 5/6) Fe 
concentrations; common continuous prominent 
very dark gray (10YR 3/1) clay films on faces of 
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peds, in old root channels, and in pores; about 
5 percent gravel; neutral; gradual wavy 
boundary. 

2Btg3—41 to 47 inches; grayish brown (2.5Y 5/2) 
sandy clay loam; weak coarse prismatic structure 
parting to weak medium subangular blocky; firm; 
common medium distinct light olive brown (2.5Y 
5/6) Fe concentrations; few patchy prominent very 
dark gray (10YR 3/1) clay films on faces of peds, 
in old root channels, and in pores; about 3 percent 
gravel; neutral; clear wavy boundary. 

2Cg—47 to 80 inches; grayish brown (2.5Y 5/2) fine 
sandy loam; massive; friable; many medium 
prominent yellowish brown (10YR 5/8) Fe 
concentrations; few distinct black organic coatings 
in old root channels and in pores; about 6 percent 
gravel; slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 65 inches 
Thickness of ihe mollic epipedon: 16 to 42 inches 
Content of rock fragments: 1 to 8 percent 


Ap or A horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 or 3 
Chroma—0 to 2 
Texture—loam 


Btg horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—2 to 5 
Chroma—1 or 2 
Texture—silty clay loam or clay loam 


2Big horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—2 to 5 
Chroma—1 or 2 
Texture—sandy clay loam or loam 


2Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Сһгота—1 to 8 
Texture—fine sandy loam, loam, sandy loam, or 
sandy clay loam 


710—Friberg-Weetown complex 


Composition 


Friberg and similar soils: About 50 percent 
Weetown and similar soils: About 40 percent 
Inclusions: About 10 percent 
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Setting 


Landform: Moraines 

Position on the landform: Friberg—swales; Weetown— 
footslopes and toeslopes 

Slope range: Friberg—9O0 to 2 percent; Weetown—1 to 
3 percent 


Component Description 
Friberg 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Colluvium over till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.9 inches 

Organic matter content: High 


Weetown 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Colluvium over till 

Flooding: None 

Depth to the water table: 3.5 to 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.6 inches 

Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Chapett and similar soils 

* Quam and similar soils 

« Bluffton and similar soils 

° Parnell and similar soils 

е Cathro and similar soils 

* Brandsvold and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 
* Forest Land section 
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Glyndon Series 


Depth class: Very deep 

Drainage class: Somewhat poorly drained 

Permeability: Upper part—moderate; next part— 
moderate or moderately rapid; lower part— : 
moderately rapid 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: 0 to 2 percent 

Taxonomic classification: Coarse-silty, frigid Aeric 
Calciaquolls 


Typical Pedon 


Glyndon very fine sandy loam, 1,100 feet north and 
220 feet east of the southwest corner of sec. 18, T. 132 
N., В. 44 W. 


Ар—0 to 10 inches; black (10YR 2/1) very fine sandy 
loam, very dark gray (10YR 3/1) dry; weak fine 
and very fine subangular blocky structure; friable; 
common fine and very fine roots; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Ak—10 to 16 inches; very dark gray (10YR 3/1) loam, 
dark gray (10YR 4/1) dry; weak fine subangular 
blocky structure; friable; common fine roots; 
carbonates disseminated throughout; violently 
effervescent; moderately alkaline; clear smooth 
boundary. 

Bk—16 to 24 inches; dark gray (10YR 4/1) loam; weak 
fine and medium subangular blocky structure; 
friable; common very fine roots; common fine 
irregular light gray (10 YR 7/2) carbonate threads; 
violently effervescent; moderately alkaline; clear 
smooth boundary. 

Bkg—24 to 29 inches; grayish brown (2.5Y 5/2) very 
fine sandy loam; weak fine and medium 
subangular blocky structure; friable; few very fine 
roots; few fine distinct light olive brown (2.5Y 5/4) 
Fe concentrations; carbonates disseminated 
throughout; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

Cg1—29 to 45 inches; grayish brown (2.5Υ 5/2) loamy 
very fine sand; massive; very friable; many fine 
and medium distinct light olive brown (2.5Y 5/6) Fe 
concentrations; common patchy prominent strong 
brown (7.5YR 4/6) iron stains on faces of peds 
and in pores; slightly effervescent; slightly alkaline; 
clear smooth boundary. 

Cg2—45 to 60 inches; olive (БҮ 5/3) loamy very fine 
sand; massive; very friable; common fine and 
medium faint light olive gray (5Υ 6/2) Fe depletions 
and many medium and coarse prominent strong 
brown (7.5YR 5/6) Fe concentrations; common 
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patchy distinct dark brown (7.5 YR 3/4) iron stains 
on faces of peds and in pores; slightly 
effervescent; slightly alkaline. 


Range in Characteristics 


Carbonates: At or near the surface 
Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: Typically none throughout 


Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—very fine sandy loam 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—fine sandy loam, loam, silt loam, sandy 
clay loam, or silty clay loam 


Bk horizon: 
Hue—10YR to 5Y 
Value—4 to 7 
Chroma—1 to 4 
Texture—silt loam, very fine sandy loam, loam, 
silty clay loam, or sandy clay loam 


C horizon: 
Hue—10YR to 5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—silt loam, very fine sandy loam, loam, 
loamy very fine sand, or very fine sand 


1304A—Glyndon very fine sandy loam 


Composition 


Glyndon and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and slight rises on lake plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Very fine sandy loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Somewhat poorly drained 
Dominant parent material: Glaciolacustrine deposits 
Flooding: None 

Depth to the water table: 1.5 to 2.5 feet 
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Available water capacity to 60 inches or root-limiting 
layer: About 11.1 inches 
Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 


* Borup and similar soils 
* Very poorly drained soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Gonvick Series 


Depth class: Very deep 
Drainage class: Moderately well drained 
Permeability: Moderate or moderately slow 
Landform: Moraines 
Parent material: Till 
Slope range: 1 to 3 percent 
Taxonomic classification: Fine-loamy, mixed Aquic 
Argiborolls 
Typical Pedon 


Gonvick loam, 200 feet west and 1,600 feet north of 
the southeast corner of sec. 24, T. 132 N., R. 42 W. 


Ap—O to 8 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate medium subangular 
blocky structure; friable; common very fine and 
fine roots; about 3 percent gravel; neutral; abrupt 
smooth boundary. 

A—8 to 15 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak medium subangular blocky 
structure; friable; common very fine and fine roots; 
about 3 percent gravel; neutral; clear wavy 
boundary. 

Bt1—15 to 25 inches; dark grayish brown (2.5Y 4/2) 
clay loam; strong medium subangular blocky 
structure; firm; common very fine and fine roots; 
common continuous prominent black (10YR 2/1) 
and common continuous prominent very dark gray 
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(10YR 3/1) clay films on faces of peds; about 3 
percent gravel; neutral; clear wavy boundary. 

Bt2—25 to 35 inches; dark grayish brown (2.5Y 4/2) 
clay loam; moderate medium subangular blocky 
structure; firm; common very fine and fine roots; 
common continuous distinct very dark gray (10YR 
3/1) and few continuous prominent black (10YR 
2/1) clay films on faces of peds; common fine and 
medium distinct light olive brown (2.5Y 5/6) Fe 
concentrations; about 3 percent gravel; neutral; 
clear wavy boundary. 

Bk—35 to 47 inches; light olive brown (2.5Y 5/4) loam; 
weak fine and medium subangular blocky 
structure; friable; many fine and medium 
prominent gray (10YR 5/1) Fe depletions and few 
fine prominent yellowish brown (10YR 5/6) Fe 
concentrations; common soft masses of iron- 
manganese; common light gray (10YR 7/2) soft 
masses of carbonates; about 5 percent gravel; 
strongly effervescent; moderately alkaline; gradual 
wavy boundary. 

C—47 to 60 inches; light olive brown (2.5Y 5/4) loam; 
massive; friable; many medium and coarse distinct 
grayish brown (2.5Y 5/2) Fe depletions and 
common medium distinct light olive brown (2.5Y 
5/6) Fe concentrations; about 5 percent gravel; 
slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 38 inches 
Thickness of the mollic epipedon: 8 to 16 inches 
Content of rock fragments: 2 to 8 percent throughout 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Техіше-іоат 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—2 to 4 
Texture—loam or clay loam 


Bk horizon: 
Hue—2.5Y or 10YR 
Value—5 or 6 
Chroma—2 to 4 
Texture—loam 


C horizon: 
Hue—2.5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—loam or clay loam 
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180—Gonvick loam 


Composition 


Gonvick and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Footslopes and toeslopes 
Slope range: 1 to 3 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.8 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part 1! of this publication. 


Inclusions 


Forman and similar soils 

Parnell and similar soils 

* Buse and similar soils 

* Roliss and similar soils 

Poorly drained soils 

Areas that have slopes of more than 3 percent 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Grimstad Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderately rapid; next 
part—rapid; lower part—moderate 

Landform: Lake plains 
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Parent material: Glaciolacustrine deposits over glacial 
till 

Slope range: 0 to 3 percent 

Taxonomic classification: Sandy over loamy, frigid 
Aeric Calciaquolls 


Typical Pedon 


Grimstad fine sandy loam, 2,250 feet east and 180 
feet south of the northwest corner of sec. 30, T. 133 
N., R. 44 W. 


Ap— to 10 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak very fine 
granular structure; friable; few fine roots; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Bk1—10 to 15 inches; dark grayish brown (2.5Y 4/2) 
loamy fine sand; weak fine subangular blocky 
structure; friable; few fine and very fine roots; few 
faint light brownish gray (2.5Y 6/2) carbonate 
coatings on faces of peds; violently effervescent; 
moderately alkaline; clear wavy boundary. 

Bk2—15 to 27 inches; dark grayish brown (2.5Y 4/2) 
loamy fine sand; single grain; loose; few faint light 
brownish gray (2.5Y 6/2) carbonate coatings on 
faces of peds; about 1 percent gravel; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

C1—27 to 38 inches; light olive brown (2.5Y 5/4) 
loamy sand; single grain; loose; few fine distinct 
grayish brown (2.5Y 5/2) Fe depletions; slightly 
effervescent; moderately alkaline; clear wavy 
boundary. 

2C2—38 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam; massive; firm; common medium distinct 
grayish brown (2.5Y 5/2) and common medium 
prominent strong brown (7.5 YR 4/6) Fe 
concentrations; about 3 percent gravel; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Carbonates: At or near the surface 
Thickness of the mollic epipedon: 7 to 16 inches 
Depth to glacial till: 20 to 40 inches 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—fine sandy loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—1 to 3 
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Texture—loamy sand, loamy fine sand, or loamy 
very fine sand 


C horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—2 to 4 | 
Texture—sand, fine sand, very fine sand, loamy 
sand, loamy fine sand, or loamy very fine sand 


2C horizon: 
Hue—2.5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—clay loam, silt loam, or silty clay loam 
Content of rock fragments—1 to 10 percent 


59—Grimstad fine sandy loam 


Composition 


Grimstad and similar soils: About 90 percent 
inclusions: About 10 percent 


Setting 


Landform: Flats and slight rises on lake plains 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.4 inches 

Organic matter content: Moderate 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 


* Rockwell and similar soils 
* Foldahl and similar soils 
* Soils that have a leached surface layer 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 
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For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


Hamerly Series 


Depth class: Very deep 

Drainage class: Moderately well drained and 
somewhat poorly drained 

Permeability: Upper part—moderate; lower part— 
moderate or moderately slow 

Landforms: Lake plains and moraines 

Parent material: Till 

Slope range: О to 3 percent 

Taxonomic classification: Fine-loamy, frigid Aeric 
Calciaquolls 


Typical Pedon 


Hamerly clay loam, in an area of Hamerly-Mustinka 
complex, 2,450 feet north and 700 feet west of the 
southeast corner of sec. 31, T. 131 N., R. 44 W. 


Ap—0 to 8 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; friable; common fine roots; about 
2 percent gravel; strongly effervescent; slightly 
alkaline; abrupt smooth boundary. 

Bky1—8 to 14 inches; olive (5Y 5/3) clay loam; weak 
medium subangular blocky structure; friable; 
common fine roots; common fine rounded light 
gray (10YR 7/2) soft masses of carbonates; 
common fine cylindrical gypsum crystals; about 2 
percent gravel; violently effervescent; moderately 
alkaline; clear wavy boundary. 

Bky2—14 to 22 inches; olive gray (БҮ 5/2) clay loam; 
weak medium subangular blocky structure; friable; 
few fine and very fine roots; common fine rounded 
light gray (10YR 7/2) soft masses of carbonates; 
common fine cylindrical gypsum crystals; about 2 
percent gravel; violently effervescent; moderately 
alkaline; clear wavy boundary. 

Bky3—22 to 40 inches; light olive brown (2.5Y 5/4) 
clay loam; weak medium subangular blocky 
structure; firm; few very fine roots; few fine distinct 
grayish brown (2.5Y 5/2) Fe depletions and few 
fine distinct light olive brown (2.5Y 5/6) Fe 
concentrations; common fine light gray (10YR 7/2) 
masses of carbonates; common fine cylindrical 
gypsum crystals; few soft shale fragments; about 2 
percent gravel; slightly effervescent; slightly 
alkaline; gradual wavy boundary. 

C—40 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam; weak medium and coarse prismatic soil 
fragments; firm; common medium distinct grayish 


Soil Survey of 


brown (2.5Y 5/2) Fe depletions and common fine 
prominent yellowish brown (10YR 5/6) Fe 
concentrations; about 2 percent gravel; slightly 
effervescent; slightly alkaline. 


Range in Characteristics 


Carbonates: At or near the surface 
Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: 1 to 10 percent 


A horizon: 
Hue—10YR or 2.5Y 
Value—2 or 3 
Chroma—1 or 2 
Texture—clay loam or loam 


Bky horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—3 to 7 
Chroma—1 to 4 
Texture—loam or clay loam 


C horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—4 to 6 
Chroma—1 to 4 
Texture—toam or clay loam 


184—Hamerly loam 


Composition 


Hamerly and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Flats and rises on moraines 
Slope range: 1 to 3 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the wafer table: 2 to 4 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.6 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part ΙΙ of this publication. 
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inclusions 


* Barnes and similar soils 

* Parnell and similar soils 

* Roliss and similar soils 

* Poorly drained soils 

* Soils in which carbonates have been leached to the 
subsoil 

* Areas that have slopes of more than 3 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


1149—Hamerly clay loam 


Composition 


Hamerly and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landforms: Flats on lake plains and moraines 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 1.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.2 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


Aazdahl and similar soils 
* Doran and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 
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For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


1259—Hamerly-Mustinka complex 


Composition 


Hamerly and similar soils: About 60 percent 
Mustinka and similar soils: About 25 percent 
Inclusions: About 15 percent 


Setting 


Landform: Lake plains 

Position on the landform: Hamerly—slight rises; 
Mustinka—flats and swales 

Slope range: Hamerly—O to 2 percent; Mustinka—0 to 
1 percent 


Component Description 
Hamerly 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 1.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.2 inches 

Organic matter content: High 


Mustinka 


Texture of the surface layer: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Seasonal high water table: At the surface to 1 foot 
below the surface 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic matter content: High 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part Il of this publication. 


Inclusions 


* Foldahl and similar soils 
* Aazdahl and similar soils 
* Doran and similar soils 
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* Haug and similar soils 
Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Hangaard Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Upper part—moderately rapid or rapid; 
lower part—rapid or very rapid 

Landform: Lakeshores 

Parent material: Beach deposits 

Slope range: О to 2 percent 

Taxonomic classification: Sandy, mixed, frigid Typic 
Endoaquolls 

Taxadjunct features: The surface layer of the 
Hangaard soils in this county is loamy sand and is 
thinner than is defined as the range for the series. 


Typical Pedon 


Hangaard loamy sand, lake beaches, 7,525 feet east 
and 325 feet south of the northwest corner of sec. 7, T. 
134 N., R. 39 W. 


А1--0 to 5 inches; black (10YR 2/1) loamy sand, very 
dark grayish brown (10YR 3/2) dry; weak medium 
subangular blocky structure; loose; few fine and 
medium roots; slightly acid; clear smooth 
boundary. 

A2—5 to 8 inches; very dark grayish brown (10YR 3/2) 
sand, dark grayish brown (10YR 4/2) dry; single 
grain; loose; few fine and medium roots; slightly 
acid; clear smooth boundary. 

Cg1—8 to 23 inches; dark brownish gray (2.5Υ 4/2) 
sand; single grain; loose; few fine and medium 
roots; common coarse prominent dark yellowish 
brown (10YR 4/4) Fe concentrations; about 5 
percent gravel; neutral; clear smooth boundary. 

Cg2—23 to 28 inches; grayish brown (2.5Y 5/2) sand; 
single grain; loose; many medium and coarse 
prominent dark yellowish brown (10YR 4/4) Fe 
concentrations; about 5 percent gravel; neutral; 
clear smooth boundary. 

Cg3—28 to 36 inches; grayish brown (10YR 5/2) 
gravelly coarse sand; single grain; loose; about 18 
percent gravel; neutral; clear smooth boundary. 
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Са4-36 to 46 inches; dark grayish brown (10YR 4/2) 
coarse sand; single grain; loose; about 10 percent 
gravel; neutral; clear smooth boundary. 

Cg5—46 to 60 inches; light brownish gray (10YR 6/2) 
gravelly coarse sand; single grain; loose; about 19 
percent gravel; strongly effervescent; moderately 
alkaline. 


Range in Characteristics 
Depth to carbonates: О to 46 inches 


A or Ap horizon: 
Hue—7.5YR, 10YR, or neutral 
Value—2 to 4 
Chroma— to 2 
Texture—loamy sand 
Content of rock fragments—O to 15 percent 


Cg horizon: 

Hue—7.5YR to 5Y or neutral 

Value—4 to 7 

Chroma—0 to 2 

Texture—fine sand, sand, loamy sand, loamy fine 
sand, gravelly sand, gravelly loamy sand, or 
stratified gravel and coarse sand 

Content of rock fragments—5 to 35 percent 


1114—Hangaard loamy sand, lake 
beaches 
Composition 


Hangaard and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Lakeshores 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Beach deposits 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 2.4 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 
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inclusions 


* Corliss and similar soils 
* Rushlake and similar soils 
* Leafriver and similar soils 


Major Uses of the Unit 
* Pasture 


For general and detailed information concerning 
these uses, see Part 11 of this publication: 


* Agronomy section 


Hantho Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderate slow or moderate; 
lower part—moderate 

Landform: Moraines 

Parent material: Glaciolacustrine deposits 

Slope range: 1 to 3 percent 

Taxonomic classification: Coarse-silty, mixed Pachic 
Udic Haploborolls 


Typical Pedon 


Hantho silt loam, 1,400 feet south and 350 feet west of 
the northeast corner of sec. 7, T. 134 N., R. 44 W. 


Ap—O to 9 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; moderate fine 
subangular blocky structure; friable; many fine 
roots; neutral; abrupt smooth boundary. 

A—9 to 22 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; moderate medium 
subangular blocky structure; friable; many fine 
roots; neutral; clear wavy boundary. 

Ву/1--22 to 27 inches; brown (10YR 4/3) silt loam; 
moderate medium prismatic structure; friable; few 
fine roots; neutral; clear wavy boundary. 

Bw2—27 to 31 inches; brown (10YR 4/3) silt loam; 
moderate fine subangular blocky structure; friable; 
few fine roots; neutral; clear wavy boundary. 

Bk—31 to 43 inches; light olive brown (2.5Y 5/4) silt 
loam; moderate medium platy structure parting to 
weak fine subangular blocky; friable; few fine 
distinct grayish brown (2.5Y 5/2) Fe depletions 
and few fine distinct light olive brown (2.5Y 5/6) Fe 
concentrations; common fine irregular light gray 
(10YR 7/2) carbonate threads; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C—43 to 60 inches; light olive brown (2.5Y 5/4) silt 
loam; weak thin plate-like soil fragments; friable; 
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common medium distinct grayish brown (2.5Y 5/2) 
Fe depletions and coarse medium prominent 
yellowish brown (10YR 5/6) Fe concentrations; few 
fine irregular light gray (10YR 7/2) carbonate 
threads; slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 14 to 32 inches 
Thickness of the mollic epipedon: 16 to 24 inches 
Content of rock fragments: 0 to 2 percent throughout 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—silt loam 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 or 4 
Chroma—2 or 3 
Texture—silt loam or very fine sandy loam 


Bk horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 6 
Texture—silt loam, very fine sandy loam, or loam 


C horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 6 
Texture—silt loam, very fine sandy loam, or loam 


497—Hantho silt loam 


Composition 


Hantho and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Swales on moraines 
Position on the landform: Toeslopes 
Slope range: 1 to 3 percent 


Component Description 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 12.0 inches 
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Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


Lakepark and similar soils 

* Lizzie and similar soils 

Rothsay and similar soils 

* Soils that have carbonates above the subsoil 
* Very poorly drained soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Haslie Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Upper part—moderate or moderately 
rapid; lower part—slow or moderately slow 

Landforms: Outwash plains, moraines, and lake plains 

Parent material: Organic materials and coprogenous 
earth 

Slope range: 0 to 1 percent 

Taxonomic classification: Coprogenous, euic Limnic 
Borosaprists 


Typical Pedon 


Haslie muck, 2,200 feet west and 2,100 feet south of 
the northeast corner of sec. 12, T. 133 М., R. 38W. 


Oa1— to 21 inches; muck (sapric material), black 
(10YR 2/1) broken face and very dark brown 
(10YR 2/2) rubbed; about 20 percent fiber, 3 
percent rubbed; moderate medium granular 
structure; very friable; common fine and medium 
roots; very few small shells; very slightly 
effervescent; slightly alkaline; clear wavy 
boundary. 

Oa2—21 to 24 inches; muck (sapric material), black 
(10YR 2/1) broken face and rubbed; about 10 
percent fiber, 1 percent rubbed; weak medium 
subangular blocky structure; very friable; few small 
shells; strongly effervescent; slightly alkaline; clear 
wavy boundary. 


Soil Survey of 


Cg1—24 to 50 inches; brown (10YR 4/3) and dark 
grayish brown (2.5Y 4/2) mucky silt loam 
(coprogenous earth); weak fine subangular blocky 
structure; very friable; few small shells; violently 
effervescent; moderately alkaline; clear wavy 
boundary. . 

Cg2—50 to 60 inches; very dark gray (5Υ 3/1) an 
dark gray (5Y 4/1) mucky silt loam (coprogenous 
earth); few small shells; violently effervescent; 
moderately alkaline. 


Range in Characteristics 
Depth to coprogenous earth: 16 to 50 inches 


Oa horizon: 
Hue—10YR, 7.5YR, 2.5Y, or neutral 
Value—2 or 3 
Chroma—O to 3 
Texture—muck 


Cg horizon: 
Hue—10YR, 5Y, 2.5Y, or neutral 
Value—2 to 6 
Chroma— to 3 
Texture—mucky silt loam or mucky silty clay loam 


746—Haslie muck 


Composition 


Haslie and similar soils: About 95 percent 
Inclusions: About 5 percent 


Setting 


Landforms: Depressions on lake plains and moraines 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Muck 

Depth class: Very deep (more than 60 inches) 

Drainage class; Very poorly drained 

Dominant parent material: Organic materials and 
coprogenous earth 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 17.5 inches 

Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part I! of this publication. 
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Inclusions 


* Epoufette and similar soils 
* Egglake and similar soils 
* Bluffton and similar soils 
* Bluffcreek and similar soils 
* Wykeham and similar soils 


Major Uses of the Unit 


* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


1113--Навііе, Seelyeville, and Cathro 
soils, ponded 


Composition 


Haslie: Variable 

Seelyeville: Variable 

Cathro: Variable 

Inclusions: About 10 percent 


Setting 


Landform: Depressions on moraines 
Slope range: 0 to 1 percent 


Component Description 
Haslie 


Texture of the surface layer: Muck 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Organic materials and 
coprogenous earth 

Flooding: None 

Seasonal high water table: At the surface to 3 feet 
above the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 21.6 inches 

Organic matter content: Very high 


Seelyeville 


Texture of the surface layer: Muck 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Organic materials 

Flooding: None 

Seasonal high water table: At the surface to 3 feet 
above the surface 

Ponding duration: Very long 
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Available water capacity to 60 inches or root-limiting 
layer: About 24.0 inches 
Organic matter content: Very high 


Cathro 


Texture of the surface layer: Muck 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Organic materials over 
glaciolacustrine deposits or till 

Flooding: None 

Seasonal high water table: 4.0 feet above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 20.0 inches 

Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part 11 of this publication. 


Inclusions 


е Kandota and similar soils 

* Knute and similar soils 

* Brandsvold and similar soils 
* Bluffton and similar soils 


Major Uses of the Unit 
* Wildlife habitat 


For general and detailed information concerning 
these uses, see Part 11 of this publication: 


* Wildlife Habitat section 


1230—Haslie and Nidaros soils, ponded 


Composition 


Haslie and similar soils: About 45 percent 
Nidaros and similar soils: About 45 percent 
Inclusions: About 10 percent 


Setting 
Landform: Depressions on outwash plains 
Slope range: 0 to 1 percent 
Component Description 
Haslie 


Texture of the surface layer: Muck 
Depth class: Very deep (more than 60 inches) 
Drainage class: Very poorly drained 
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Dominant parent material: Organic materials and 
coprogenous earth 

Flooding: None 

Seasonal high water table: Αἱ the surface to 3 feet 
above the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 21.6 inches 

Organic matter content: Very high 


Nidaros 


Texture of the surface layer: Muck 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Organic materials over 
outwash 

Flooding: None 

Seasonal high water table: At the surface to З feet 
above the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 18.3 inches 

Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Hangaard and similar soils 
* Pinelake and similar soils 
* Leafriver and similar soils 
« Rushlake and similar soils 
* Corliss and similar soils 


Major Uses of the Unit 
* Wildlife habitat 


For general and detailed information concerning 
these uses, see Part l of this publication: 


* Wildlife Habitat section 


Haug Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Upper part—moderate or moderately 
rapid; lower part—moderate 

Landform: Lake plains 

Parent materíal: Organic materials over till 

Slope range: 0 to 1 percent 


Soil Survey of 


Taxonomic classification: Coarse-loamy, mixed 
(calcareous), frigid Histic Humaquepts 


Typical Pedon 


Haug muck, 1,050 feet east and 700 feet north of the 
southwest corner of sec. 19, T. 135 N., R. 46 W., in 
Wilkin County, Minnesota: 


Оа—0 to 14 inches; black (10YR 2/1) muck; about 20 
percent fiber unrubbed, 2 percent rubbed; weak 
very fine granular structure; very friable; slightly 
effervescent; slightly alkaline; gradual smooth 
boundary. 

А—14 to 20 inches; very dark gray (БҮ 3/1) loam, dark 
gray (БҮ 4/1) dry; weak very fine granular 
structure; friable; slightly effervescent; slightly 
alkaline; clear smooth boundary. 

Cg—20 to 60 inches; gray (БҮ 5/1) silt loam; massive; 
friable; common medium and coarse prominent 
brownish yellow (10YR 6/6) and light olive brown 
(2.5Y 5/6) Fe concentrations; strongly 
effervescent; slightly alkaline. 


Range in Characteristics 


Carbonates: At or near the surface 
Thickness of the histic epipedon: 8 to 16 inches 


Oa horizon: 
Hue—5YR to 10YR or neutral 
Value—2 or 3 
Chroma— to 2 
Texture—muck 


A horizon: 

Hue—10YR to 5Y or neutral 

Value—2 or З 

Chroma—0 to 2 

Texture—loam, sandy loam, fine sandy loam, 
sandy clay loam, or silt loam or the mucky 
analogs of these textures 

Content of rock fragments—O to 15 percent 


Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 7 
Chroma—1 or 2 
Texture—silt loam, loam, sandy clay loam, fine 
sandy loam, or sandy loam 
Content of rock fragments—0 to 15 percent 


187—Haug muck 


Composition 


Haug and similar soils: About 95 percent 
Inclusions: About 5 percent 
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Setting 


Landform: Swales and depressions on lake plains 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Muck 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Organic materials over till 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 12.9 inches 

Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


* Vallers and similar soils 

* Arveson and similar soils 

* Cathro and similar soils 

* Soils that formed in outwash 


Major Uses of the Unit 


* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Heimdal Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 2 to 30 percent 

Taxonomic classification: Coarse-loamy, mixed Udic 
Haploborolls 


Typical Pedon 


Heimdal foam, in an area of Sisseton-Heimdal 
complex, 6 to 12 percent slopes, eroded, 1,050 feet 
east and 80 feet north of the southwest corner of sec. 
17, T. 132 N., R. 42 W. 
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Ар—0 to 7 inches; black (10YR 2/1) loam, very dark 
grayish brown (10YR 3/2) dry; weak fine 
subangular blocky structure; friable; common fine 
roots; about 3 percent gravel; neutral; abrupt 
smooth boundary. 

Bw—7 to 17 inches; dark yellowish brown (10YR 3/4) 
loam; moderate medium subangular blocky 
structure; friable; common fine roots; about 5 
percent gravel; neutral; clear smooth boundary. 

Bk—17 to 34 inches; light olive brown (2.5Y 5/4) 
sandy loam; weak medium subangular blocky 
structure; friable; many very pale brown (10YR 
7/9) carbonate coatings in pores; about 5 percent 
gravel; violently effervescent; moderately alkaline; 
clear smooth boundary. 

C—34 to 60 inches; light olive brown (2.5Y 5/4) sandy 
loam; moderate medium platy soil fragments; 
friable; few distinct very pale brown (10YR 7/3) 
carbonate coatings in pores; about 5 percent 
gravel; strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 12 to 26 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: 1 to 10 percent throughout 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—loam 


Bw horizon: 
Hue—10YR 
Value—2 to 5 
Chroma—2 to 4 
Texture—loam, sandy loam, or fine sandy loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—1oam, sandy loam, or fine sandy loam 


C horizon: 
Hue—2.5Y or 10YR 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam, fine sandy loam, or sandy loam 


1324B—Heimdal-Sisseton complex, 2 to 6 
percent slopes 


Composition 


Heimdal and similar soils: About 60 percent 
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Sisseton and similar soils: About 30 percent Hillview Series 
Inclusions: About 10 percent 
2 Depth class: Very deep 
Setting Drainage class: Poorly drained 
Landform: Moraines Permeability: Upper part—moderately rapid; lower 
Position on the landform: Summits and backslopes part—moderate or moderately rapid 
Slope range: 2 to 6 percent Landforms: Pitted outwash plains and moraines 
Parent material: Glaciofluvial deposits 
Component Description Slope range: 0 to 2 percent 
Heimdal Taxonomic classification: Coarse-loamy, mixed, frigid 


Mollic Endoaqualfs 
Texture of the surface layer: Loam 


Depth class: Very deep (more than 60 inches) Typical Peden 


Drainage class: Well drained Hillview fine sandy loam, 200 feet south and 1,075 feet 
Dominant parent material: Till west of the northeast corner of sec. 30, T. 137 N., R. 
Flooding: None 36 W. 


Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.0 inches 

Organic matter content: High 


Ap—0 to 7 inches; very dark gray (10YR 3/1) fine 
sandy loam, gray (10 YR 5/1) dry; weak fine 
subangular blocky structure; friable; common very 
fine and fine roots; strongly acid; abrupt smooth 

Sisseton boundary. 

Eg—7 to 15 inches; grayish brown (2.5Y 5/2) sandy 
loam; weak medium and coarse subangular blocky 
structure; friable; common very fine and fine roots; 
few fine faint light olive brown (2.5Y 5/3) Fe 
concentrations; strongly acid; clear smooth 
boundary. 

Btg1—15 to 22 inches; light brownish gray (2.5Y 6/2) 
loam; moderate medium and coarse subangular 
blocky structure; friable; few fine roots; many 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.2 inches 

Organic matter content: Moderate 


A typical soil series description with range in continuous faint grayish brown (2.5Y 5/2) clay 
characteristics is included, in alphabetical order, in this films on faces of peds; few fine prominent dark 
section. Additional information specific to this map unit, brown (7.5YR 4/4) Fe concentrations; strongly 
such as horizon depth and textures, is available in the acid; clear smooth boundary. 

"Soil Properties" section in Part Il of this publication. Btg2—22 to 29 inches; light brownish gray (2.5Y 6/2) 
loam; moderate medium and coarse subangular 
Inclusions blocky structure; friable; few fine roots; few patchy 


faint light yellowish brown (2.5Y 6/3) clay films on 
faces of peds; few fine prominent dark brown 
(7.5YR 4/4) and common medium prominent 
brown (7.5YR 5/4) Fe concentrations; strongly 
acid; abrupt smooth boundary. 

Cg—29 to 60 inches; stratified gray (10YR 6/1) fine 
sandy loam, light olive brown (2.5Y 5/3) silt loam, 


• Darnen and similar soils 

* Lakepark and similar soils 

* Quam and similar soils 

* Areas that have slopes of more than 6 percent 


Major Uses of the Unit 


* Cropland and light brownish gray (2.5Y 6/2) loamy very fine 
* Hayland sand; massive breaking to thin platy fragments 
* Pasture along depositional varves; very friable; few fine 


roots; many coarse and fine prominent yellowish 
brown (10YR 5/6) Fe concentrations; few red 
(2.5 YR 4/6) cylindrical soft masses of iron; 

* Agronomy section strongly acid. 


For general and detailed information concerning 
these uses, see Part Il of this publication: 
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Range in Characteristics 


Depth to carbonates: 40 to more than 60 inches 
Content of rock fragments: 0 to 5 percent throughout 


A or Ap horizon: 
Hue—10YR or 2.5Y 
Value—2 or 3 
Chroma—1 or 2 
Texture—fine sandy loam 


Eg horizon: 
Hue—2.5Y or 10ҮН 
Value—4 to 6 
Chroma—2 
Texture—loamy fine sand, loamy sand, fine sandy 
loam, fine sand, or sandy loam 


Btg horizon: 
Hue—10YR or 2.5Y 
Value — to 6 
Chroma—1 or 2 
Texture—dominantly loam, sandy loam, fine sandy 
loam, or very fine sandy loam; subhorizons that 
have more sand or clay in some pedons 


C horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—4 to 6 
Chroma—1 to 4 
Texture—stratified very fine sandy loam, loamy 
very fine sand, and fine sand 


1365—Hillview fine sandy loam 


Composition 


Hillview and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landforms: Flats on moraines and outwash plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glaciofluvial deposits 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.1 inches 

Organic matter content: Moderate 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
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section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 


Bluffcreek and similar soils 
Rosy and similar soils 
Epoufette and similar soils 
Forada and similar soils 
Borup and similar soils 
Cathro and similar soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


Hubbard Series 


Depth class: Very deep 

Drainage class: Excessively drained 

Permeability: Rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 12 percent 

Taxonomic classification: Sandy, mixed Udorthentic 
Haploborolls 


Typical Pedon 


Hubbard loamy sand, 2 to 6 percent slopes, 1,525 feet 
south and 650 feet west of the northeast corner of sec. 
31, T. 134 N., R. 39 W. 


Ap— to 8 inches; black (10YR 2/1) loamy sand, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
very friable; many very fine and fine roots; 
moderately acid; abrupt smooth boundary. 

A—8 to 12 inches; very dark grayish brown (10YR 3/2) 
loamy sand, dark grayish brown (10YR 4/2) dry; 
weak fine subangular blocky structure; very friable; 
many very fine and fine roots; moderately acid; 
abrupt smooth boundary. 

Bw—12 to 17 inches; dark brown (10YR 3/3) loamy 
sand, brown (10 YR 4/3) dry; weak fine subangular 
blocky structure; very friable; few very fine roots; 
moderately acid; about 1 percent gravel; 
moderately acid; clear smooth boundary. 

BC—17 to 42 inches; dark yellowish brown (10YR 4/4) 
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sand; single grain; few very fine roots; loose; about 
1 percent gravel; slightly acid; clear smooth 
boundary. 

C1—492 to 58 inches; dark yellowish brown (10YR 4/4) 
coarse sand; single grain; loose; about 5 percent 
gravel; slightly acid; clear smooth boundary. 

C2—58 to 60 inches; yellowish brown (10YR 4/4) 
coarse sand; single grain; loose; about 10 percent 
gravel; slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 40 to 60 inches 
Thickness of the mollic epipedon: 10 to 26 inches 
Content of rock fragments: 0 to 10 percent throughout 


A or Ap horizon: 
Hue—10YR 
Value—2 or 3 
Сһгота--1 or 2 
Texture—loamy sand 


Bw horizon: 
Hue—10YR or 7.5 YR 
Value—3 to 5 
Chroma—2 to 4 
Texture—coarse sand, loamy coarse sand, or 
loamy sand 


C horizon: 
Hue—10YR or 7.5YR 
Value—4 to 6 
Chroma—2 to 5 
Texture—coarse sand or sand 


7A—Hubbard loamy sand, 0 to 2 percent 
slopes 


Composition 


Hubbard and similar soils: About 95 percent 
Inclusions: About 5 percent 


Setting 


Landform: Flats and slight rises on pitted outwash 
plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.0 inches 


Soil Survey of 


Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part I! of this publication. 


inclusions 


* Duelm and similar soils 

* Oylen and similar soils 

* Verndale and similar soils 

* Areas that have slopes of more than 2 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part l of this publication: 


* Agronomy section 
* Forest Land section 


7B—Hubbard loamy sand, 2 to 6 percent 
slopes 


Composition 


Hubbard and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.7 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 
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Inclusions 


* Duelm and similar soils 

* Oylen and similar soils 

* Verndale and similar soils 

* Areas that have slopes of more than 6 percent 
* Poorly drained soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part |] of this publication: 


* Agronomy section 
* Forest Land section 


7C—Hubbard loamy sand, 6 to 12 percent 
slopes 


Composition 


Hubbard and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.5 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part I! of this publication. 


Inclusions 


» Clontarf and similar soils 

* Corliss and similar soils 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 
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* Poorly drained soils 
* Very poorly drained soils 


Major Uses of the Unit 


* Cropland 

• Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 
* Forest Land section 


Isan Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Upper part—moderately rapid; lower 
part—rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 1 percent 

Taxonomic classification: Sandy, mixed, frigid Typic 
Endoaquolls 


Typical Pedon 


Isan sandy loam, 1,075 feet north and 225 feet east of 
the southwest corner of sec. 16, T. 136 N., R. 39 W. 


Ар-0 to 9 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak very fine and fine 
subangular blocky structure; very friable; common 
very fine and fine roots; neutral; abrupt smooth 
boundary. 

A—9 to 16 inches; very dark grayish brown (10YR 3/2) 
loamy sand, gray (10YR 5/1) dry; weak very fine 
and fine subangular blocky structure; very friable; 
few fine roots; clear smooth boundary. 

Bg—16 to 26 inches; dark grayish brown (10ҮН 4/2) 
loamy sand; weak very fine and fine subangular 
blocky structure; very friable; few fine prominent 
olive brown (2.5Y 4/4) Fe concentrations and few 
fine faint dark gray (10YR 4/1) Fe depletions; 
neutral; clear smooth boundary. 

Cg1—26 to 38 inches; grayish brown (2.5Y 5/2) sand; 
single grain; loose; few fine faint light olive brown 
(2.5Y 5/3) Fe concentrations; neutral; clear smooth 
boundary. 

Cg2—38 to 52 inches; grayish brown (2.5Y 5/2) sand; 
single grain; loose; common faint medium light 
olive brown (2.5Y 5/3) Fe concentrations; about 3 
percent gravel; neutral; abrupt smooth boundary. 
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Cg3—52 to 60 inches; light brownish gray (2.5Y 6/2) 
sand; single grain; loose; few fine prominent 
yellowish brown (10YR 5/6) Fe concentrations; 
neutral. 


Range in Characteristics 


Depth to carbonates: Greater than 60 inches 
Thickness of the mollic epipedon: 10 to 24 inches 
Content of rock fragments: 0 to 10 percent gravel 


A or Ap horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 or 3 
Chroma— to 2 
Texture—sandy loam 


Bg horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—4 or 5 
Chroma—0 to 2 
Texture—sand, coarse sand, loamy coarse sand, 
or loamy sand 


C horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture—sand or coarse sand 


1110—1san sandy loam 


Composition 


Isan and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and swales on pitted outwash plains 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.5 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 
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inclusions 


* Leafriver and similar soils 
* Nidaros and similar soils 
* Duelm and similar soils 

* Hubbard and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Kandota Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderately rapid ог 
moderate; lower part —moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 1 to 20 percent 

Taxonomic classification: Fine-loamy, mixed Mollic 
Eutroboralfs 


Typical Pedon 


Kandota sandy loam, 2 to 6 percent slopes, 650 feet 
south and 100 feet west of the northeast corner of sec. 
21, T. 135 N., R. 38 W. 


Ар—0 to 8 inches; very dark grayish brown (10YR 3/2) 
sandy loam, brown (10YR 5/3) dry; weak fine 
granular structure; friable; common very fine and 
fine roots; about 5 percent gravel; neutral; abrupt 
smooth boundary. 

E—8 to 11 inches; brown (10YR 4/3) sandy loam, pale 
brown (10YR 6/3) dry; weak medium platy 
structure; very friable; common very fine and fine 
roots; about 2 percent gravel; slightly acid; abrupt 
smooth boundary. 

Bti—11 to 22 inches; brown (10YR 4/3) sandy clay 
loam; moderate medium angular blocky structure; 
friable; few very fine roots; common discontinuous 
faint very dark grayish brown (10YR 3/2) and few 
discontinuous faint dark brown (10YR 3/3) clay 
films on faces of peds and in pores; few 
discontinuous distinct very pale brown (10YR 7/3) 
very fine sand coatings on faces of peds; about 3 
percent gravel; slightly acid; gradual smooth 
boundary. 

Bt2—22 to 32 inches; brown (10YR 4/3) sandy loam; 
moderate medium subangular blocky structure; 
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friable; few patchy faint dark brown (10YR 3/3) 
clay films on faces of peds; very few discontinuous 
distinct very pale brown (10YR 7/3) very fine sand 
coatings on faces of peds; about 3 percent gravel; 
neutral; clear smooth boundary. 

Bk—32 to 68 inches; light olive brown (2.5Y 5/4) 
sandy loam; weak medium subangular blocky 
structure; friable; common discontinuous fine and 
medium light gray (10YR 7/2) carbonate threads 
throughout; about 7 percent gravel; strongly 
effervescent; slightly alkaline; gradual wavy 
boundary. 

С—68 to 80 inches; light olive brown (2.5Y 5/4) 
sandy loam; moderate medium and thin platy 
soil aggregates; massive; friable; about 7 
percent gravel; strongly effervescent; slightly 
alkaline. 


Range in Characteristics 


Depth to carbonates: 24 to 50 inches 
Content of rock fragments: 1 to 15 percent 


A or Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 to 3 
Texture—sandy loam 


E horizon: 
Hue—10YR 
Value—4 to 6 
Chroma—2 to 4 
Texture—sandy loam, fine sandy loam, or loamy 
sand 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—3 to 6 
Texture—sandy clay loam, sandy loam, fine sandy 
loam, or clay loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—3 or 4 
Texture—sandy loam, fine sandy loam, or loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—3 to 6 
Texture—sandy loam, fine sandy loam, or loam 
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53B—Kandota sandy loam, 2 to 6 percent 
slopes 
Composition 


Kandota and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.4 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


Inclusions 


« Brandsvold and similar soils 

* Bluffton and similar soils 

* Knute and similar soils 

* Soils that formed in outwash 

* Areas that have stones on the surface 

* Areas that have slopes of more than 6 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 
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53C—Kandota sandy loam, 6 to 12 
percent slopes 


Composition 


Kandota and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.3 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part II of this publication. 


inclusions 


« Brandsvold and similar soils 

• Bluffton and similar soils 

* Areas that have stones on the surface 

* Soils that formed in outwash 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 

* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 
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53D—Kandota sandy loam, 12 to 20 
percent slopes 


Composition 


Kandota and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 20 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth ciass: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.3 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part I! of this publication. 


Inclusions 


* Brandsvold and similar soils 

o Bluffton and similar soils 

* Areas that have stones on the surface 

* Soils that formed in outwash 

* Areas that have slopes of more than 20 percent or 
less than 12 percent 

* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

• Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 
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1275B—Kandota-Egglake, depressional, 
complex, 0 to 8 percent slopes 


Composition 


Kandota and similar soils: About 60 percent 
Egglake and similar soils: About 25 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 

Position on the landform: Kandota—summits апа 
backslopes; Egglake—depressions 

Slope range: Kandota—1 to 8 percent; Egglake—O to 
1 percent 


Component Description 
Kandota 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.8 inches 

Organic matter content: Moderate 


Egglake 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Till 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part I! of this publication. 


Inclusions 


* Cathro and similar soils 

е Brandsvold and similar soils 

* Knute and similar soils 

* Areas that have slopes of more than 8 percent 
* Areas that have stones on the surface 

* Soils that are underlain by outwash 
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Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


1275C—Kandota-Egglake, depressional, 
complex, 0 to 15 percent slopes 


Composition 


Kandota and similar soils: About 55 percent 
Egglake and similar soils: About 30 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 

Position on the landform: Kandota—backslopes and 
shoulders; Egglake—depressions 

Slope range: Kandota—8 to 15 percent; Egglake—0 to 
1 percent 


Component Description 
Kandota 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.5 inches 

Organic matter content: Moderate 


Egglake 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Till 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 10.0 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
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section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 


* Cathro and similar soils 

* Brandsvold and similar soils 

* Knute and similar soils 

* Areas that have slopes of more than 15 percent 
* Areas that have stones on the surface 

* Soils that are underlain by outwash 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


1347B—Kandota loam, 1 to 6 percent 
slopes 


Composition 


Kandota and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Summits and backslopes 
Slope range: 1 to 6 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.7 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part I! of this publication. 
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Inclusions 


* Parnell and similar soils 

* Bluffton and similar soils 

* Knute and similar soils 

* Naytahwaush and similar soils 

* Areas that have stones on the surface 

* Areas that have slopes of more than 6 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


Kittson Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderate; lower part— 
moderately slow or moderate 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits over till 

Slope range: 0 to 3 percent 

Taxonomic classification: Fine-loamy, mixed Aquic 
Haploborolls 


Typical Pedon 


Kittson loam, 1,000 feet north and 800 feet west of the 
southeast corner of sec. 30, T. 131 N., R. 44 W. 


Ap—0 to 7 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; moderate medium 
subangular blocky structure; friable; common fine 
and very fine roots; neutral; abrupt smooth 
boundary. 

Bw—7 to 18 inches; olive brown (2.5Y 4/3) loam; 
common fine and medium prominent dark 
yellowish brown (10YR 4/4) Fe concentrations; 
moderate medium subangular blocky structure; 
friable; common fine and very fine roots; neutral; 
gradual wavy boundary. 

2Bk—18 to 32 inches; olive brown (2.5Y 5/3) clay 
loam; moderate medium subangular blocky 
structure; firm; few very fine roots; common fine 
and medium distinct light olive brown (2.5Y 5/6) Fe 
concentrations; common fine irregular light gray 
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(10YR 7/2) carbonate concretions; about 2 
percent gravel; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

2C—32 to 60 inches; grayish brown (2.5Y 5/2) clay 
loam; massive; firm; common fine and medium 
distinct light olive brown (2.5Y 5/6) Fe 
concentrations; about 3 percent gravel; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 14 to 30 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
Depth to юату glacial ШІ: 14 to 30 inches 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 
Content of rock fragments—0 to 10 percent 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 or 4 
Chroma—2 or 3 
Texture—loam, sandy loam, very fine sandy loam, 
sandy clay loam, or loamy sand 
Content of rock fragments—O0 to 35 percent 


2Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam, clay loam, or sandy loam 
Content of rock fragments—2 to 10 percent 


2C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam or clay loam 
Content of rock fragments—2 to 10 percent 


58—Kittson loam 


Composition 


Kittson and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and slight rises on lake plains 
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Slope range: О1о 3 percent 
Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.4 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Mustinka and similar soils 

* Hamerly and similar soils 

* Soils that have more clay in the subsoil than the 
Kittson soil 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Knute Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderate; lower part— 
moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: 0 to 3 

Taxonomic classification: Fine-loamy, mixed Aquic 
Argiborolls 


Typical Pedon 


Knute fine sandy loam, 1,200 feet south and 2,550 feet 
west of the northeast corner of sec. 9, T. 136 N., R. 43 
W. 
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Αρ---0 to 9 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak fine and 
medium subangular blocky structure; friable; many 
fine and very fine roots; about 4 percent gravel; 
neutral; abrupt smooth boundary. 

Bt—9 to 22 inches; brown (10YR 4/3) sandy clay loam; 
weak medium prismatic structure grading to 
moderate fine and medium subangular blocky; 
firm; few fine and very fine roots; common 
discontinuous faint very dark grayish brown (10YR 
3/2) clay films on faces of peds; about 4 percent 
gravel; neutral; abrupt wavy boundary. 

Bk—22 to 29 inches; light olive brown (2.5Y 5/4) loam; 
weak fine and medium subangular blocky 
structure; friable; few fine and very fine roots; few 
fine distinct grayish brown (2.5Y 5/2) Fe 
depletions; many continuous prominent light gray 
(10YR 7/2) carbonate coatings on faces of peds; 
about 5 percent gravel; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

C—29 to 60 inches; light olive brown (2.5Y 5/6) loam; 
massive; friable; common fine and medium distinct 
grayish brown (2.5Y 5/2) Fe depletions; few fine 
light gray (10YR 7/2) carbonate threads; about 5 
percent gravel; strongly effervescent; slightly 
alkaline. 


Range in Characteristics 


Depth to carbonates: 14 to 60 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: 2 to 10 percent throughout 


A or Ap horizon: 
Hue—10YR, 2.5Y, or neutral 
Value—2 or 3 
Chroma— to 2 
Texture—fine sandy loam, sandy loam, or loam 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—2 to 4 
Texture—sandy clay loam, fine sandy loam, loam, 
or sandy loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—fine sandy loam, loam, or sandy loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 6 
Texture—fine sandy loam, loam, or sandy loam 
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670—Knute fine sandy loam 


Composition 


Knute and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Footslopes and toeslopes 
Slope range: О to 3 percent 


Component Description 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.3 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Chapett and similar soils 

* Brandsvold and similar soils 
* Weetown and similar soils 

° Bluffton and similar soils 

* Cathro and similar soils 


Major Uses of the Unit 


° Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part li of this publication: 


* Agronomy section 
* Forest Land section 


1276—Knute-Brandsvold complex, thick 
solum 


Composition 


Knute and similar soils: About 60 percent 
Brandsvold and similar soils: About 30 percent 
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Inclusions: About 10 percent 
Setting 


Landform: Moraines 

Position on the landform: Knute—footslopes and 
toeslopes; Brandsvold—drainageways and flats 

Slope range: Кпиїе—0 to 3 percent; Brandsvold—O to 
2 percent 


Component Description 
Knute 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.3 inches 

Organic matter content: Moderate 


Brandsvold 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.3 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


inclusions 


* Kandota and similar soils 

° Bluffton and similar soils 

* Cathro and similar soils 

* Soils that formed in outwash 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part Il of this publication: 
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* Agronomy section 
* Forest Land section 


1289—Knute fine sandy loam, thick solum 


Composition 


Knute and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Footslopes and toeslopes 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.6 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 


* Kandota and similar soils 

* Mahkonce and similar soils 

* Brandsvold and similar soils 

* Bluffton and similar soils 

* Cathro and similar soils 

* Areas that have stones on the surface 


Major Uses of the Unit 


e Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 
* Forest Land section 
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1348—Knute loam, thick solum 


Composition 


Knute and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Footslopes and toeslopes 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.8 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part II of this publication. 


inclusions 


* Parnell and similar soils 

* Bluffton and similar soils 

* Mahkonce and similar soils 

* Kandota and similar soils 

* Areas that have stones on the surface 

* Areas that have slopes of more than 3 percent 


Major Uses of the Unit 


* Cropland 

» Hayland 

« Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Kratka Series 
Depth class: Very deep 


Drainage class: Poorly drained and very poorly 
drained 


Soil Survey of 


Permeability: Upper part—moderately rapid; next 
part—rapid; lower part—moderately slow or 
moderate 

Landforms: Lake plains and moraines 

Parent material: Glaciolacustrine deposits over till or 
glacial outwash over till ` 

Slope range: 0 to 2 percent 

Taxonomic classification: Sandy over loamy, mixed, 
frigid Typic Endoaquolls 


Typical Pedon 


Kratka fine sandy loam, 1,150 feet east and 1,200 feet 
north of the southwest corner of sec. 19, T. 131 N., R. 
44 W. 


Ap—0 to 9 inches; black (М 2/0) fine sandy loam, very 
dark gray (N 3/0) dry; weak fine and medium 
subangular blocky structure; very friable; common 
fine and medium roots; neutral; abrupt smooth 
boundary. 

Bg1—9 to 17 inches; dark grayish brown (2.5Y 4/2) 
loamy fine sand; weak fine subangular blocky 
structure; very friable; common fine and very fine 
roots; common fine distinct light olive brown (2.5Y 
5/6) Fe concentrations; neutral; clear wavy 
boundary. 

Bg2—17 to 25 inches; grayish brown (2.5Y 5/2) fine 
sand; single grain; loose; few fine and very fine 
roots; common fine distinct light olive brown (2.5Y 
5/6) Fe concentrations; neutral; abrupt wavy 
boundary. 

2Bgk—25 to 40 inches; light brownish gray (2.5Y 6/2) 
clay loam; moderate fine and medium prismatic 
structure; firm; few very fine roots; common fine 
and medium prominent yellowish brown (10YR 
5/6) Fe concentrations; common medium irregular 
light gray (10YR 7/2) carbonate threads; few fine 
irregular iron-manganese concretions; about 2 
percent gravel; violently effervescent; moderately 
alkaline; clear wavy boundary. 

2Cg—40 to 60 inches; grayish brown (2.5Y 5/2) clay 
loam; massive; firm; common fine and medium 
distinct yellowish brown (10YR 5/6) Fe 
concentrations; about 2 percent gravel; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 40 inches 
Thickness of the mollic epipedon: 8 to 18 inches 
Depth to glacial till: 20 to 40 inches 


A horizon: 
Hue—2.5Y, 10YR, or neutral 
Value—2 or 3 
Chroma—0 to 2 
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Texture—fine sandy loam 
Content of rock fragments—O0 to 5 percent 


Bg horizon: 
Hue—2.5Y or 10YR 
Value—4 to 6 
Chroma—1 or 2 
Texture—loamy fine sand, fine sand, loamy sand, 
or sand 
Content of rock fragments—O to 5 percent 


2Bkg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 to 3 
Texture—clay loam or loam 
Content of rock fragments—O to 5 percent 


2Cg horizon: 
Hue—10YR to 5Y 
Value—4 to 6 
Chroma—1 to 3 
Texture—clay loam, loam, silt loam, or silty clay 
loam 
Content of rock fragments—O to 8 percent 


481—Kratka fine sandy loam 


Composition 


Kratka and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landforms: Flats and rises on lake plains and 
moraines 
Slope range: О to 2 percent 


Component Description 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.0 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
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Inclusions 


* Wolverton and similar soils 

* Foldahl and similar soils 

* Soils that have carbonates above the subsoil 
* Soils in which the till is at a greater depth than in the 
Kratka soil 

* Well drained soils 

* Very poorly drained soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ІІ of this publication: 


* Agronomy section 


726—Kratka sandy loam, thick solum, 
depressional 


Composition 


Kratka and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Depressions on moraines 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Glacial outwash over till 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 7.4 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in 
this section. Additional information specific to this 
map unit, such as horizon depth and textures, is 
available in the "Soil Properties" section in Part Il of 
this publication. 


characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Clitherall and similar soils 
* Pinelake and similar soils 
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* Brandsvold and similar soils 
* Cathro and similar soils 


Major Uses of the Unit 


* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part !! of this publication: 


* Agronomy section 


Lakepark Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Moderately slow 

Landform: Moraines 

Parent material: Colluvium over till 

Slope range: 1 to 3 percent 

Taxonomic classification: Fine-loamy, mixed, frigid 
Cumulic Endoaquolls 


Typical Pedon 


Lakepark loam, 2,100 feet south and 1,100 feet west 
of the northeast corner of sec. 1, T. 133 Ν., R. 44 W. 


Ap— to 9 inches; black (N 2/0) loam, black (10YR 
2/1) dry; weak fine subangular blocky structure; 
friable; common fine and medium roots; neutral; 
clear smooth boundary. 

A1—9 to 22 inches; black (N 2/0) loam, black (10YR 
2/1) dry; weak medium subangular blocky 
structure; friable; common fine roots; about 1 
percent gravel; neutral; clear wavy boundary. 

A2—22 to 35 inches; black (N 2/0) clay loam, black 
(10 YR 2/1) dry; weak medium subangular blocky 
structure; friable; few fine roots; about 1 percent 
gravel; neutral; clear wavy boundary. 

Bg—35 to 44 inches; grayish brown (2.5Y 5/2) clay 
loam; weak medium subangular blocky structure; 


firm; common medium prominent yellowish brown 


(10YR 5/6) Fe concentrations; few patchy distinct 
very dark grayish brown (10YR 3/2) organic 
coatings on faces of peds; few fine roots; about 2 
percent gravel; neutral; clear wavy boundary. 

Bkg—44 to 53 inches; light brownish gray (2.5Y 6/2) 
loam; weak medium subangular blocky structure; 
friable; common medium distinct light olive brown 
(2.5Y 5/6) Fe concentrations; many fine faint light 
gray (2.5Y 7/2) carbonate coatings on faces of 
peds; about 2 percent gravel; violently 


effervescent; moderately alkaline; gradual smooth 


boundary. 
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Cg—53 to 60 inches; light brownish gray (2.5Y 6/2) 
loam; massive; friable; many medium prominent 
yellowish brown (10YR 5/6) Fe concentrations; 
about 2 percent gravel; slightly effervescent; 
slightly alkaline. 


Hange in Characteristics 


Depth to carbonates: 25 to 50 inches 
Thickness of the mollic epipedon: 24 to 60 inches 
Content of rock fragments: 1 to 8 percent throughout 


A horizon: 
Hue—10YR, 2.5Y, or neutral 
Value—2 or 3 
Сһгота—0 or 1 
Texture—loam 


Bg horizon: 
Hue—2.5Y or 5Y 
Value—4 or 5 
Chroma—1 or 2 
Texture—clay loam, silty clay loam, or loam 


Bkg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture—loam or clay loam 


Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture—loam or clay loam 


1237—Lakepark loam 
Composition 


Lakepark and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Flats and swales on moraines 
Slope range: 1 to 3 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Colluvium over till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.2 inches 

Organic matter content: High 
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A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Darnen and similar soils 
* Hamerly and similar soils 
* Barnes and similar soils 
* Parnell and similar soils 

* Quam and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Lamoure Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Moderately slow or moderate 

Landform: Flood plains 

Parent material: Alluvium 

Slope range: О to 2 percent 

Taxonomic classification: Fine-silty, mixed 
(calcareous), frigid Cumulic Endoaquolls 


Typical Pedon 


Lamoure silty clay loam, occasionally flooded, 550 feet 
south and 220 feet west of the northeast corner of sec. 
11, T. 136 N., R. 47 W., in Wilkin County, Minnesota: 


А1—0 to 18 inches; black (10YR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; weak fine granular 
structure; friable; slightly effervescent; moderately 
alkaline; gradual smooth boundary. 

A2—18 to 32 inches; very dark gray (10YR 3/1) silty 
clay loam, gray (10YR 5/1) dry; weak fine 
subangular blocky structure; friable; slightly 
effervescent; moderately alkaline; clear smooth 
boundary. 

Cg1—32 to 40 inches; grayish brown (2.5Y 5/2) silty 
clay loam; weak thin platy soil fragments; friable; 
few fine prominent olive (5Y 5/6) Fe 
concentrations; few medium very dark gray (2.5Y 
3/1) stains; strongly effervescent; moderately 
alkaline; clear smooth boundary. 

Cg2—40 to 48 inches; gray (5Y 4/2) silt loam; weak 
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thin platy soil fragments; friable; few fine distinct 
olive brown (2.5Y 5/4) Fe concentrations; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

Cg3—48 to 60 inches; dark gray (2.5Y 4/1) and gray 
(2.5Y 5/1), stratified silt loam and very fine sand; 
massive; friable; few fine prominent yellowish 
brown (10YR 5/8) Fe concentrations; very dark 
gray (2.5Y 3/1) stains; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 10 inches 
Thickness of the mollic epipedon: 24 to 60 inches 
Content of rock fragments: Typically none throughout 


A horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Chroma-—0 to 2 
Texture—silty clay loan 


Cg1 and Са2 horizons: 
Hue—2.5Y or 5Y 
Value —3 to 5 
Chroma—1 or 2 
Texture—silty clay loam or silt loam 


Cg3 horizon: 
Hue—2.5Y or 5Y 
Value—3 to 5 
Chroma—1 or 2 
Texture—stratified silt loam and very fine sand 


418—Lamoure silty clay loam, 
occasionally flooded 


Composition 


Lamoure and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Flats on flood plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Alluvium 

Frequency of flooding: Occasional 

Seasonal high water table: At the surface to 1.5 feet 
below the surface 

Available water capacity to 60 inches or root-limiting 
layer: About 11.1 inches 
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Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Arveson and similar soils 

* Sedgeville and similar soils 

* Areas that are frequently flooded 

* Soils that are underlain by outwash 

* Areas that are subject to only rare flooding 


Major Uses of the Unit 


* Cropland 
* Hayland 
« Pasture 


For general and detailed information concerning 
these uses, see Part l of this publication: 


* Agronomy section 


Langhei Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate or moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: 6 to 20 percent 

Taxonomic classification: Fine-loamy, mixed, frigid 
Typic Eutrochrepts 


Typical Pedon 


Langhei loam, in an area of Barnes-Langhei complex, 
6 to 12 percent slopes, eroded, 1,250 feet west and 
2,500 feet south of the northeast corner of sec. 28, T. 
134 N., R. 44 W. 


Ap— to 7 inches; dark grayish brown (10YR 4/2) 
loam, light brownish gray (10YR 6/2) dry; weak 
fine subangular blocky structure; friable; few fine 
roots; about 5 percent gravel; slightly effervescent; 
moderately alkaline; abrupt smooth boundary. 

Bk1—7 to 13 inches; light yellowish brown (2.5Y 6/4) 
loam; weak medium subangular blocky structure; 
friable; few fine roots; many fine irregular light gray 
(10YR 7/2) carbonate threads; about 2 percent 
gravel; strongly effervescent; moderately alkaline; 
clear wavy boundary. 

Bk2—13 to 30 inches; light olive brown (2.5Y 5/4) 
loam; few patchy prominent yellowish brown 
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(10YR 5/6) iron stains in root channels; weak 
medium subangular blocky structure; friable; many 
fine irregular light gray (10YR 7/2) carbonate 
threads; about 2 percent gravel; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. i 

C—30 to 60 inches; light olive brown (2.5Y 5/4) loam; 
few patchy prominent yellowish brown (10YR 5/6) 
iron stains in root channels; massive; friable; about 
2 percent gravel; slightly effervescent; slightly 
alkaline. 


Range in Characteristics 


Carbonates: At or near the surface 
Content of rock fragments: 2 to 10 percent 


Ap horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—1 or 2 
Texture—loam 


Bk horizon: 
Ние--10ҮН or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam or clay loam 


C horizon: 
Hue—2.5Y 
Value—4 to 7 
Chroma—2 to 4 
Texture—loam or clay loam 


942D2—Langhei-Barnes complex, 12 to 
20 percent slopes, eroded 


Composition 


Langhei and similar soils: About 55 percent 
Barnes and similar soils: About 35 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the iandform: Backslopes and shoulders 
Slope range: 12 to 20 percent 


Component Description 
Langhei 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 
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Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.4 inches 

Organic matter content: Moderately low 


Barnes 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.3 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Lakepark and similar soils 
* Cathro and similar soils 

* Parnell and similar soils 

* Roliss and similar soils 

“ Darnen and similar soils 

* Hamerly and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Leaflake Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—rapid; lower part —moderate 

Landform: Moraines 

Parent material: Eolian deposits over till 

Slope range: 1 to 20 percent 

Taxonomic classification: Loamy, mixed Arenic 
Eutroboralfs 


Typical Pedon 


Leaflake loamy sand, іп an area of Leaflake-Eagleview 
complex, 1 to 6 percent slopes, 2,600 feet south and 
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850 feet west of the northeast corner of sec. 31, T. 134 
Ν., В. 38 W. 


Ар—0 to 8 inches; very dark grayish brown (10YR 3/2) 
loamy sand, dark grayish brown (10YR 4/2) dry; 
weak fine and medium subangular blocky 
structure; very friable; many fine and very fine 
roots; slightly acid; abrupt smooth boundary. 

Е1—8 to 12 inches; dark grayish brown (10 YR 4/2) 
sand, grayish brown (10YR 5/2) dry; single grain; 
loose; few very fine roots; common discontinuous 
distinct very dark gray (10YR 3/1) organic 
coatings on faces of peds; slightly acid; clear 
smooth boundary. 

E2—12 to 26 inches; brown (10ҮН 5/3) sand, pale 
brown (10 YR 6/3) dry; single grain; loose; few very 
fine roots; neutral; clear smooth boundary. 

2Bt1—26 to 38 inches; dark yellowish brown (10YR 
4/4) sandy clay loam; strong medium subangular 
blocky structure; friable; few continuous distinct 
very dark brown (10YR 2/2) and common 
continuous distinct dark brown (10YR 3/3) clay 
films on faces of peds and few patchy distinct dark 
brown (7.5YR 3/2) clay films on faces of peds and 
in pores; about 3 percent gravel; slightly acid; clear 
smooth boundary. 

2Bt2—38 to 51 inches; yellowish brown (10YR 5/4) 
sandy clay loam; moderate medium subangular 
blocky structure; friable; common discontinuous 
distinct dark brown (10YR 3/3) and brown (10YR 
4/3) clay films on faces of peds; about 3 percent 
gravel; slightly acid; clear smooth boundary. 

2C1—51 to 62 inches; light yellowish brown (2.5Y 6/4) 
sandy loam; moderate medium and thin platy soil 
fragments; friable; very few patchy prominent light 
gray (10YR 7/2) carbonate coatings on horizontal 
faces of peds; about 3 percent gravel; strongly 
effervescent; moderately alkaline; gradual smooth 
boundary. 

2C2—62 to 80 inches; light olive brown (2.5Y 5/4) 
sandy loam; massive parting to moderate thin 
platy soil fragments; friable; about 3 percent 
gravel; strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 35 to 72 inches 

Thickness of the sandy mantle: 20 to 40 inches 

Content of rock fragments: Typically none in the upper 
part; 1 to 15 percent in the glacial till 

Other features: The combined thickness of the 2Bt 
horizons ranges from 7 to 32 inches. 


Ap horizon: 
Hue—10YR or 7.5YR 
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Value—2 to 4 
Chroma—1 to 3 
Texture—loamy sand 


E horizon: 
Hue—10YR 
Value—4 or 5 
Chroma—2 or 3 
Texture—sand, fine sand, loamy sand, or loamy 
fine sand 


2Bt horizon: 
Hue—10YR 
Value—4 or 5 
Chroma—3 or 4 
Texture—sandy clay loam, fine sandy loam, sandy 
loam, or loam 


2C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—loam, sandy loam, or fine sandy loam 


716B—Leaflake-Eagleview complex, 1 to 6 
percent slopes 


Composition 


Leaflake and similar soils: About 55 percent 
Eagleview and similar soils: About 35 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Summits and backslopes 
Slope range: 1 to 6 percent 


Component Description 
Leaflake 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Eolian deposits over till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.2 inches 

Organic matter content: Moderate 


Eagleview 


Texture of the surface layer: Loamy sand 
Depth class: Very deep (more than 60 inches) 
Drainage class: Somewhat excessively drained 
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Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.3 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


Nitche and similar soils 

Kandota and similar soils 

Bluffton and similar soils 

Bemidji and similar soils 

Kratka and similar soils 

Areas that have slopes of more than 6 percent 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


716C—Leaflake-Eagleview complex, 6 to 
12 percent slopes 


Composition 


Leaflake and similar soils: About 55 percent 
Eagleview and similar soils: About 35 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 
Leaflake 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Eolian deposits over till 
Flooding: None 

Depth to the water table: Greater than 6.0 feet 
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Available water capacity to 60 inches or root-limiting 
layer: About 6.6 inches 
Organic matter content: Moderate 


Eagleview 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.6 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ІІ of this publication. 


inclusions 


Nitche and similar soils 
Kandota and similar soils 
Bluffton and similar soils 
Bemidji and similar soils 
Kratka and similar soils 
Cathro and similar soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


716D—Leaflake-Eagleview complex, 12 to 
20 percent slopes 


Composition 


Leaflake and similar soils: About 55 percent 
Eagleview and similar soils: About 30 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 20 percent 
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Component Description 
Leaflake 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained ` 

Dominant parent material: Eolian deposits over till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.3 inches 

Organic matter content: Moderate 


Eagleview 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.5 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


inclusions 


Nitche and similar soils 
Kandota and similar soils 
Bluffton and similar soils 
Bemidji and similar soils 
Kratka and similar soils 
Cathro and similar soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


Leafriver Series 
Depth class: Very deep 


Drainage class: Very poorly drained 
Permeability: Upper part—moderate or moderately 
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rapid; next part—moderately rapid or rapid; lower 
part—rapid 

Landform: Pitted outwash plains 

Parent material: Organic materials over outwash or 
lacustrine deposits 

Slope range: 0 to 1 percent 

Taxonomic classification: Sandy, mixed, frigid Histic 
Humaquepts 


Typical Pedon 


Leafriver muck, in an area of Forada and Leafriver 
soils, depressional, 1,300 feet west and 850 feet south 
of the northeast corner of sec. 11, T. 133 N., R. 40 W. 


Оа--0% 12 inches; muck (sapric material), black (М 
2/0) broken face and rubbed; moderate medium 
subangular blocky structure; friable; many fine and 
medium roots; neutral; clear wavy boundary. 

A—12 to 20 inches; black (10YR 2/1) loamy sand; 
weak fine granular structure; very friable; neutral; 
clear wavy boundary. 

Cg—20 to 60 inches; dark gray (5Y 4/1) sand; 
massive; loose; neutral. 


Range in Characteristics 


Depth to carbonates: Greater than 60 inches 

Thickness of the histic epipedon: 8 to 16 inches 

Content of rock fragments: 0 to 15 percent in the 
mineral soil 


Oa horizon: 
Hue—10YR to 5YR or neutral 
Value—2 or 3 
Chroma—0 to 2 
Texture—muck 


A horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Сһгота—0 to 2 
Texture—fine sand, loamy sand, or sandy loam or 
the mucky analogs of these textures 


Cg horizon: 
Hue—10YR to 5GY 
Value—4 to 7 
Chroma—1 or 2 
Texture—loamy sand, fine sand, sand, or stratified 
with thin layers of loamy materials 


Lida Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderately rapid; lower 
part—rapid or very rapid 


Soil Survey of 


Landforms: Kame moraines and pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 1 to 50 percent 

Taxonomic classification: Coarse-loamy, mixed Mollic 
Eutroboralfs 


Typical Pedon 


Lida sandy loam (fig. 16), in an area of Lida-Two Inlets 
complex, 8 to 15 percent slopes, 1,450 feet west and 
750 feet south of the northeast corner of sec. 5, T. 137 
N., В. 40 W. 


A1—0 to 2 inches; black (10YR 2/1) sandy loam, very 
dark brown (10YR 2/2) dry; weak fine and medium 
granular structure; very friable; many very fine and 
fine roots; about 3 percent gravel; neutral; clear 
smooth boundary. 

A2—2 to 8 inches; very dark grayish brown (10YR 
3/2) sandy loam, grayish brown (10YR 5/2) dry; 
weak fine and medium subangular blocky 
structure; very friable; common very fine and fine 
roots; about 6 percent gravel; neutral; abrupt wavy 
boundary. 

E—8 to 17 inches; grayish brown (10YR 5/2) loamy 
sand, light gray (10YR 7/2) dry; weak medium and 
coarse subangular blocky structure; friable; few 
very fine and fine roots; about 8 percent gravel; 
neutral; clear wavy boundary. 

Bt1—17 to 25 inches; dark yellowish brown (10YR 4/4) 
gravelly sandy loam; moderate medium and 
coarse subangular blocky structure; firm; few very 
fine and fine roots; many continuous faint brown 
(10YR 4/3) clay films on faces of peds and in 
pores; about 16 percent gravel; neutral; clear wavy 
boundary. 

Bt2—25 to 36 inches; dark yellowish brown (10YR 4/4) 
gravelly loamy sand; moderate fine and medium 
subangular blocky structure; friable; few very fine 
and fine roots; common discontinuous faint brown 
(10 YR 4/3) clay bridging on sand and gravel; 
about 17 percent gravel; slightly acid; gradual 
wavy boundary. 

Bt3—36 to 41 inches; brown (10YR 4/3) gravelly 
loamy sand; moderate fine and medium 
subangular blocky structure; friable; few very fine 
and fine roots; many continuous faint dark brown 
(10YR 3/3) clay bridging on sand and gravel; 
about 15 percent gravel; neutral; abrupt wavy 
boundary. 

C—441 to 80 inches; brown (10ҮН 5/3) gravelly sand; 
single grain; loose; about 18 percent gravel; 
strongly effervescent; moderately alkaline. 


Range in Characteristics 
Depth to carbonates: 27 to 60 inches 
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Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—41 to 3 
Texture—sandy loam 
Content of rock fragments—O to 10 percent 


E horizon: 
Hue—10YR 
Value—4 or 5 
Chroma—2 to 4 
Texture—sand, loamy sand, loamy coarse sand, 
loamy fine sand, or sandy loam 
Content of rock fragments—O to 10 percent 


Bt horizon: 

Hue—7.5YR or 10YR 

Value—3 to 5 

Chroma—3 to 6 

Texture—dominantly sandy loam, coarse sandy 
loam, or the gravelly analogs of these textures; 
subhorizons of loamy sand, sandy clay loam, 
loamy coarse sand, or loam or the gravelly or 
very gravelly analogs of these textures in some 
pedons 

Content of rock fragments—10 to 35 percent 


Bk horizon: 

Hue—10YR, 2.5Y, or 7.5 YR 

Value—4 to 7 

Chroma—2 to 6 

Texture—dominantly loamy sand, loamy coarse 
sand, sand, or coarse sand or the gravelly 
analogs of these textures; very gravelly in 
subhorizons of some pedons 

Content of rock fragments—10 to 35 percent 


C horizon: 

Hue—10YR, 2.5Y, or 7.5 YR 

Value—4 to 7 

Chroma—2 to 6 

Texture—dominantly sand, coarse sand, gravelly 
sand, or gravelly coarse sand; very gravelly in 
subhorizons of some pedons 

Content of rock fragments—10 to 35 percent 


1196B—Lida-Two Inlets complex, 1 to 8 
percent slopes 
Composition 


Lida and similar soils: About 65 percent 
Two Inlets and similar soils: About 20 percent 
Inclusions: About 15 percent 
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Setting 


Landforms: Kame moraines and pitted outwash plains 
Position on the landform: Summits and backslopes 
Slope range: 1 to 8 percent 


Component Description 
Lida 


Texiure of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.1 inches 

Organic matter content: Moderate 


Two Inlets 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.0 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Bluffcreek and similar soils 

* Almora and similar soils 

* Pinelake and similar soils 

* Areas that have stones on the surface 

* Nidaros and similar soils 

* Areas that have slopes of more than 8 percent or 
less than 1 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 
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* Agronomy section 
* Forest Land section 


1196C—Lida-Two Inlets complex, 8 to 15 
percent slopes 


Composition 


Lida and similar soils: About 60 percent 
Two Inlets and similar soils: About 25 percent 
Inclusions: About 15 percent 


Setting 


Landforms: Kame moraines and pitted outwash 
plains 

Position on the landform: Backslopes and shoulders 

Slope range: 8 to 15 percent 


Component Description 
Lida 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.9 inches 

Organic matter content: Moderate 


Two Inlets 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.6 inches 

Organic matter content: Moderately low 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part I! of this publication. 


Inclusions 


* Bluffcreek and similar soils 

« Almora and similar soils 

* Pinelake and similar soils 

* Areas that have stones on the surface 
* Nidaros and similar soils 


Soil Survey of 


* Areas that have slopes of more than 15 percent or 
less than 8 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


1196E—Lida-Two Inlets complex, 15 to 30 
percent slopes 


Composition 


Lida and similar soils: About 60 percent 
Two Inlets and similar soils: About 25 percent 
Inclusions: About 15 percent 


Setting 


Landforms: Kame moraines and pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 15 to 30 percent 


Component Description 
Lida 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.1 inches 

Organic matter content: Moderate 


Two Inlets 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.3 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
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section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Bluffcreek and similar soils 

* Almora and similar soils 

* Pinelake and similar soils 

* Areas that have stones on the surface 

* Nidaros and similar soils 

* Areas that have slopes of more than 30 percent or 
less than 15 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


1196F—Lida-Two Inlets complex, 30 to 50 
percent slopes 


Composition 


Lida and similar soils: About 45 percent 
Two Inlets and similar soils: About 40 percent 
Inclusions: About 15 percent 


Setting 


Landforms: Kame moraines and pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 30 to 50 percent 


Component Description 
Lida 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.4 inches 

Organic matter content: Moderate 


Two Inlets 


Texture of the surface layer: Sandy loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Somewhat excessively drained 
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Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 2.9 inches 

Organic matter content: Moderately low 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Bluffcreek and similar soils 

* Almora and similar soils 

* Pinelake and similar soils 

* Areas that have stones on the surface 

* Nidaros and similar soils 

* Areas that have slopes of less than 30 percent 


Major Uses of the Unit 


* Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


1343C—Lida-Almora-Lizzie complex, 8 to 
15 percent slopes 


Composition 


Lida and similar soils: About 35 percent 
Almora and similar soils: About 30 percent 
Lizzie and similar soils: About 20 percent 
Inclusions: About 15 percent 


Setting 


Landforms: Kame moraines and pitted outwash plains 

Position on the landform: Lida—backslopes and 
shoulders; Almora—footslopes and toeslopes; 
Lizzie—backslopes and shoulders 

Slope range: 8 to 15 percent 


Component Description 
Lida 


Texture of the surface layer: Sandy loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Glacial outwash 
Flooding: None 
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Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.7 inches 

Organic matter content: Moderate 


Aimora 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.6 inches 

Organic matter content: High 

Lizzie 

Texture of the surface layer: Very fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.5 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Two Inlets and similar soils 
* Bluffcreek and similar soils 
* Dent and similar soils 

* Oakcreek and similar soils 
* Pinelake and similar soils 

* Nidaros and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

° Forest land 


For general and detailed information concerning 
these uses, see Part 11 of this publication: 


* Agronomy section 
* Forest Land section 


Soil Survey of 


1344B—Lida-Almora-Dent complex, 1 to 8 
percent slopes 


Composition 


Lida and similar soils: About 35 percent 
Almora and similar soils: About 30 percent 
Dent and similar soils: About 20 percent 
Inclusions: About 15 percent 


Setting 


Landforms: Kame moraines and pitted outwash plains 

Position on the landform: Lida—summits and 
backslopes; Almora—footslopes and toeslopes; 
Dent—backslopes and footslopes 

Slope range: Lida—1 to 8 percent; Almora—1 to 8 
percent; Dent—1 to 6 percent 


Component Description 
Lida 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.7 inches 

Organic matter content: Moderate 


Almora 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.2 inches 

Organic matter content: High 


Dent 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: 2.5 to 4.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.4 inches 

Organic matter content: High 
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A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


inclusions 


* Two Inlets and similar soils 
* Bluffcreek and similar soils 
* Lizzie and similar soils 

* Oakcreek and similar soils 
* Pinelake and similar soils 

* Nidaros and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


Lindaas Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Upper part—moderate; next part—slow; 
lower part—moderately slow 

Landforms: Moraines, outwash plains, and lake 
terraces 

Parent material: Glaciolacustrine deposits 

Slope range: 0 to 2 percent 

Taxonomic classification: Fine, montmorillonitic, frigid 
Typic Argiaquolls 


Typical Pedon 


Lindaas silty clay loam, morainic, 800 feet east and 
1,000 feet north of the southwest corner of sec. 23, T. 
135 Ν., В. 41 W. 


Ар—0 to 8 inches; black (М 2/0) silty clay loam, dark 
gray (N 4/0) dry; moderate fine and medium 
subangular blocky structure; friable; common fine 
and medium roots; neutral; abrupt smooth 
boundary. 

A—8 to 15 inches; black (М 2/0) silty clay loam, dark 
gray (N 4/0) dry; strong medium subangular 
blocky structure; friable; common fine and very 
fine roots; neutral; clear smooth boundary. 

Bt—15 to 19 inches; very dark grayish brown (2.5Y 
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3/2) silty clay, dark gray (N 4/0) dry; moderate 
medium prismatic structure parting to strong fine 
and medium angular blocky; firm; common fine 
and very fine roots; common discontinuous distinct 
black (N 2/0) clay films on faces of peds; common 
fine distinct grayish brown (2.5Y 5/2) Fe 
depletions; neutral; clear wavy boundary. 

Btg—19 to 25 inches; dark grayish brown (2.5Y 4/2) 
silty clay; moderate medium prismatic structure 
parting to strong fine and medium angular blocky; 
firm; common fine and very fine roots; common 
discontinuous faint very dark grayish brown (2.5Y 
3/2) clay films on faces of peds; common fine 
distinct gray (БҮ 5/1) and common fine prominent 
dark yellowish brown (10YR 4/6) Fe 
concentrations; common patchy distinct black 
(2.5Y 2/0) organic coatings on faces of peds; 
neutral; gradual irregular boundary. 

Bkg—25 to 31 inches; grayish brown (2.5Y 5/2) silty 
clay loam; weak fine and medium subangular 
blocky structure; firm; few fine distinct light olive 
brown (2.5Y 5/6) Fe concentrations; few patchy 
distinct very dark gray (N 3/0) organic coatings in 
root channels and pores; common fine irregular 
carbonate threads and few fine rounded soft 
masses of carbonates; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

Cgi—31 to 55 inches; olive gray (5Y 5/2) silty clay 
loam; weak medium subangular blocky soil 
fragments; firm; many fine prominent dark 
yellowish brown (10YR 4/6) Fe concentrations; few 
fine irregular light gray (10YR 7/2) carbonate 
threads; strongly effervescent; slightly alkaline; 
clear smooth boundary. 

Cg2—55 to 60 inches; light olive gray (БҮ 6/2) silt 
loam; weak medium plate-like soil fragments; 
friable; many fine and medium prominent strong 
brown (7.5 YR 4/6) Fe concentrations; common 
fine irregular soft masses of iron-manganese; 
strongly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 18 to 35 inches 
Thickness of the mollic epipedon: 16 to 30 inches 


A horizon: 
Hue—10YR or 2.5Y 
Value—2 or 3 
Chroma—1 or 2 
Texture—silty clay loam 


Bt horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—3 to 5 
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Chroma—1 or 2 
Texture—silty clay or clay 


Bk horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 to З 
Texture—silt loam or silty clay loam 


Cg horizon: 
Hue—2.5Y or 5Y 
Value—5 to 7 
Chroma—1 to 4 
Texture—silt loam, clay loam, or silty clay loam 


1129—Lindaas silty clay loam, morainic 


Composition 


Lindaas and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landforms: Flats on outwash plains, lake terraces, and 
moraines 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.1 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Bygland and similar soils 

* Dent and similar soils 

* Naytahwaush and similar soils 

* Parnell and similar soils 

* Soils that are underlain by outwash 
* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 


Soil Survey of 


* Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Lizzie Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderate; lower part— 
moderate or moderately rapid 

Landforms: Moraines, lake terraces, and ice-walled 
lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: 2 to 20 percent 

Taxonomic classification: Fine-silty, mixed Boralfic 
Udic Argiborolls 


Typical Pedon 


Lizzie silt loam, 6 to 12 percent slopes, eroded 
(fig. 17), 2,300 feet south and 80 feet east of the 
northwest corner of sec. 12, T. 136 N., R. 43 W. 


Ap—O to 10 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; friable; common fine roots; slightly acid; 
abrupt smooth boundary. 

Bti—10 to 20 inches; brown (10YR 4/3) silt loam; 
moderate fine subangular blocky structure; friable; 
common fine roots; 50 percent or more dark 
grayish brown (10YR 4/2) sand coatings on faces 
of peds; few fine faint very dark grayish brown 
(10YR 3/2) clay films on faces of peds and in 
pores; slightly acid; gradual wavy boundary. 

Bt2—20 to 35 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; moderate fine and medium angular 
blocky structure; friable; common fine roots; few 
dark grayish brown (10YR 4/2) sand coatings on 
faces of peds; common fine faint dark brown 
(10YR 3/3) clay films on faces of peds and in 
pores; slightly acid; abrupt wavy boundary. 

Bk—35 to 40 inches; yellowish brown (10YR 5/4) silt 
loam; weak medium subangular blocky structure; 
friable; common fine irregular light gray (10YR 7/2) 
carbonate threads; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

C—40 to 80 inches; yellowish brown (10YR 5/4) very 
fine sandy loam; massive; very friable; calcium 
carbonate disseminated throughout; slightly 
effervescent; slightly alkaline. 
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Figure 13.— Typical profile of Chapett loam. The subsoil has ап Figure 14.—Typical profile of Eagleview loamy sand. Dark 
accumulation of clay from a depth of 7 to 16 inches and brown, discontinuous lamellae range from 7/в inch to 2 
an accumulation of lime below a depth of 16 inches. inches in thickness. Depth is marked in inches. 


Depth is marked in feet. 
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Figure 16.—Typical profile of Lida sandy loam. This soil has ап 
accumulation of clay in the subsoil and has sand and 
gravel in the substratum. Depth is marked in feet. 


Figure 15.—Typical profile of Egeland fine sandy loam. This 
soil has a dark surface layer, a brown and light olive 
brown subsoil, and a sandy substratum. Depth is marked 


in feet. 
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Figure 17.—Typical profile of Lizzie silt loam. The upper part of Figure 18.—Typical profile of Mahkonce clay loam. The upper 
the subsoil has an accumulation of clay. Depth is marked part of the subsoil has an accumulation of clay. Depth is 
in feet. marked in feet. 
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Figure 19.—Typical profile of Rockwood sandy loam. The light Figure 20.—Typical profile of Sandberg loamy sand. This soil 
colored subsurface layer indicates the removal of clay. has a thin mantle of loamy material over sandy and 
The subsoil has an accumulation of clay, and the gravelly outwash. Depth is marked in feet. 


substratum is dense till. Depth is marked in feet. 
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Figure 21.— Typical profile ої Snellman sandy loam. The light 
colored subsurface layer indicates the removal of clay, 
and the subsoil has an accumulation of clay. Depth is 
marked in feet. 
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Range in Characteristics 


Depth to carbonates: 15 to 40 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: 0 to 2 percent throughout 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—silt loam 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—2 to 4 
Texture—silty clay loam, silt loam, loam, or clay 
loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—3 or 4 
Texture—silt loam, loam, fine sandy loam, or very 
fine sandy loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—3 to 6 
Texture—very fine sandy loam, silt loam, or loamy 
very fine sand with thin strata of fine sand 
below a depth of 40 inches 


707B—Lizzie silt loam, 2 to 6 percent 
slopes 


Composition 


Lizzie and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landforms: Moraines, lake terraces, and ice-walled 
lake plains 

Position on the landform: Summits and backslopes 

Slope range: 2 to 6 percent 


Component Description 


Texture of the surface layer: Silt loam 

Depth ciass: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.4 inches 
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Organic тайег content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Hantho and similar soils 
* Dent and similar soils 

* Lindaas and similar soils 
* Quam and similar soils 

* Almora and similar soils 
* Bygland and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part H of this publication: 


* Agronomy section 
* Forest Land section 


707C2—Lizzie silt loam, 6 to 12 percent 
slopes, eroded 


Composition 


Lizzie and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landforms: Moraines, lake terraces, and ice-walled 
lake plains 

Position on the landform: Backslopes and shoulders 

Slope range: 6 to 12 percent 


Component Description 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.8 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
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section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Hantho and similar soils 
* Dent and similar soils 

* Lindaas and similar soils 
* Quam and similar soils 

* Almora and similar soils 
e Cathro and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

e Forest land 


For general and detailed information concerning 
these uses, see Part l of this publication: 


* Agronomy section 
* Forest Land section 


707D2—Lizzie silt loam, 12 to 20 percent 
slopes, eroded 


Composition 


Lizzie and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landforms: Moraines, lake terraces, and ice-walled 
lake plains 

Position on the landform: Backslopes and shoulders 

Slope range: 12 to 20 percent 


Component Description 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.5 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in 
this section. Additional information specific to this 
map unit, such as horizon depth and textures, is 
available in the "Soil Properties" section in Part ΙΙ of 
this publication. 
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Inclusions 


* Hantho and similar soils 
e Dent and similar soils 

* Lindaas and similar soils 
* Quam and similar soils 

* Almora and similar soils 

* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


Mahkonce Series 


Depth class: Very deep 
Drainage class: Moderately well drained 
Permeability: Upper part—moderately slow; 
next part—slow; lower part—moderately slow 
Landform: Moraines 
Parent material: Till 
Slope range: 1 to 4 percent 
Taxonomic classification: Fine, montmorillonitic Aquic 
Eutroboralfs 


Typical Pedon 


Mahkonce clay loam, 1 to 4 percent slopes (fig. 18), 
2,300 feet west and 2,050 feet south of the northeast 
corner of sec. 2, T. 136 N., R. 42 W. 


Ap—O to 7 inches; very dark gray (10 YR 3/1) clay 
loam, dark gray (10YR 4/1) dry; moderate fine and 
medium subangular blocky structure; firm; many 
fine and medium roots; about 2 percent gravel; 
slightly acid; abrupt smooth boundary. 

Bt—7 to 23 inches; olive brown (2.5Y 4/3) silty clay; 
moderate medium prismatic structure parting to 
strong fine and medium angular blocky; firm; 
common fine and medium roots; many 
discontinuous faint grayish brown (2.5Y 3/2) and 
common discontinuous distinct very dark brown 
(10 YR 2/2) clay films on vertical and horizontal 
faces of peds; common fine and medium 
prominent yellowish brown (10YR 5/6) Fe 
concentrations and few fine faint dark grayish 
brown (2.5Y 4/2) Fe depletions; neutral; gradual 
wavy boundary. 

Btk—23 to 33 inches; olive brown (2.5Y 4/3) clay loam; 
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weak medium prismatic structure parting to 
moderate fine and medium subangular blocky; 
firm; few very fine and fine roots; common 
discontinuous faint very dark grayish brown (2.5Y 
3/2) clay films on vertical faces of peds; common 
medium faint grayish brown (2.5Y 5/2) Fe 
depletions; few rounded light gray (10YR 7/2) soft 
masses of carbonates; slightly effervescent; 
slightly alkaline; gradual wavy boundary. 

Bk—33 to 46 inches; grayish brown (2.5Y 5/2) clay 
loam; moderate medium and coarse subangular 
blocky structure; firm; many fine and medium 
prominent yellowish brown (10YR 5/6) Fe 
concentrations; common discontinuous distinct 
very dark grayish brown (10YR 3/2) organic 
coatings in pores and root channels; common fine 
and medium irregular light gray (10YR 7/2) 
carbonate threads; common fine rounded light 
gray (10YR 7/2) soft masses of carbonates; 
strongly effervescent; moderately alkaline; gradual 
wavy boundary. 

C—46 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam; massive; firm; many fine and medium 
distinct grayish brown (2.5Y 5/2) and common 
coarse prominent yellowish brown (10YR 5/6) Fe 
concentrations; few fine rounded soft masses of 
iron-manganese; common fine rounded light gray 
(10YR 7/2) soft masses of carbonates; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 15 to 40 inches 
Content of rock fragments: 1 to 8 percent throughout 


A horizon: 
Hue—10YR 
Value—2 or З 
Chroma—1 or 2 
Texture—loam 


Bt horizon: 
Hue—2.5Y or 10YR 
Value—3 to 5 
Chroma—2 to 4 
Texture—clay loam, clay, silty clay, or silty clay 
loam 


Bk horizon: 
Hue—2.5Y or 10YR 
Value—3 to 5 
Chroma—2 to 4 
Texture—ioam, clay loam, or silty clay loam 


C horizon: 
Hue—2.5Y or 10YR 
Value—4 to 6 
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Chroma—2 to 4 
Texture—loam, clay loam, or silty clay loam 


1212B—Mahkonce clay loam, 1 to 4 
percent slopes 


Composition 


Mahkonce and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Footslopes and toeslopes 
Slope range: 1 to 4 percent 


Component Description 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.8 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Parnell and similar soils 

* Cathro and similar soils 

* Naytahwaush and similar soils 

* Soils that are not underlain by till 

* Areas that have stones on the surface 

* Soils that are underlain by sandy loam till 


Major Uses of the Unit 


* Cropland 

• Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 
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Mcintosh Series 


Depth class: Very deep 

Drainage class: Somewhat poorly drained 

Permeability: Upper part—moderate; lower part— 
moderately slow or moderate 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits over till 

Slope range: 0 to 3 percent 

Тахопотіс classification: Fine-silty, frigid Aeric 
Calciaquolls 


Typical Pedon 


McIntosh silt loam, 1,300 feet south and 800 feet east 
of the northwest corner of sec. 33, T. 136 N., В. 45 W., 
in Wilkin County, Minnesota: 


Αρ--0 to 7 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
very friable; slightly effervescent; slightly alkaline; 
abrupt smooth boundary. 

Ak— to 12 inches; very dark gray (10YR 3/1) silt 
loam, gray (10YR 5/1) dry; weak fine subangular 
blocky structure; very friable; few fine rounded light 
gray (10YR 7/2) soft masses of carbonates; 
strongly effervescent; moderately alkaline; gradual 
smooth boundary. 

Bk—12 to 25 inches; dark gray (10 YR 4/1) silt loam; 
moderate medium subangular blocky structure; 
very friable; common medium rounded light gray 
(10YR 7/2) soft masses of carbonates; violently 
effervescent; moderately alkaline; clear smooth 
boundary. 

2691—25 to 29 inches; grayish brown (2.5Y 5/2) clay 
loam; massive; friable; few fine prominent 
brownish yellow (10YR 6/8) and common fine 
prominent yellowish brown (10YR 5/6) Fe 
concentrations; about 3 percent gravel; violently 
effervescent; slightly alkaline; gradual smooth 
boundary. 

2Cg2—29 to 60 inches; grayish brown (2.5Y 5/2) clay 
loam; massive; friable; few fine prominent 
yellowish red (5ΥΗ 5/6) and common fine and 
medium prominent yellowish brown (10YR 5/6 and 
5/8) Fe concentrations; about 2 percent gravel; 
strongly effervescent; slightly alkaline. 


Range in Characteristics 


Carbonates: At or near the surface 
Thickness of the mollic epipedon: 7 to 16 inches 
Depth to glacial till: 24 to 40 inches 
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Ap or Ak horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—silt loam 


Bk horizon: 
Hue—10YH to 5Y 
Value—4 to 6 
Chroma—1 to 4 
Texture—silt loam, silty clay loam, or loam 


2Cg horizon: 
Hue—2.5Y 
Value—5 or 6 
Chroma—3 to 6 
Texture—clay loam or loam 
Content of rock fragments—2 to 10 percent 


108—Mclntosh silt loam 


Composition 


Mcintosh and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and slight rises on lake plains 
Slope range: О1о 3 percent 


Component Description 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.9 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part II of this publication. 


Inclusions 


* Winger and similar soils 

* Hamerly and similar soils 

* Soils in which carbonates have been leached to the 
subsoil 

* Quam and similar soils 
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Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Meehan Series 


Depth class: Very deep 

Drainage class: Somewhat poorly drained 

Permeability: Upper part—moderately rapid; lower 
part—rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 3 percent 

Taxonomic classification: Mixed, frigid Aquic 
Udipsamments 


Typical Pedon 


Meehan loamy sand, 200 feet east and 2,550 feet 
north of the southwest corner of sec. 31, T. 135 N., R. 
38 W. 


Ар—0 to 8 inches; very dark gray (10YR 3/1) loamy 
sand, very dark grayish brown (10YR 3/2) dry; 
weak fine subangular blocky structure; very friable; 
common fine and medium roots; about 1 percent 
gravel; strongly acid; abrupt smooth boundary. 

Bw1—8 to 18 inches; brown (10YR 4/3) sand; weak 
medium subangular blocky structure; very friable; 
few very fine and fine roots; common dark brown 
(10YR 3/3) coatings on faces of peds; about 1 
percent gravel; slightly acid; clear smooth 
boundary. 

Bw2—18 to 24 inches; brown (10 YR 5/3) sand; single 
grain; loose; few very fine and fine roots; common 
medium faint dark grayish brown (10YR 4/2) and 
common medium distinct yellowish brown (10YR 
5/6) Fe concentrations; about 2 percent gravel; 
slightly acid; clear smooth boundary. 

C—24 to 55 inches; dark yellowish brown (10YR 4/4) 
coarse sand; single grain; loose; few medium 
roots; common medium distinct dark grayish 
brown (10 YR 4/2) and many coarse distinct 
yellowish brown (10YR 5/8) Fe concentrations; few 
dark reddish brown (БҮН 3/2) manganese 
coatings on internal planes; about 2 percent 
gravel; slightly acid; gradual smooth boundary. 

Cg—55 to 60 inches; light brownish gray (10YR 6/2) 
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coarse sand; single grain; loose; common medium 
faint dark grayish brown (10YR 4/2) and many 
medium prominent yellowish brown (10YR 5/8) Fe 
concentrations; about 4 percent gravel; neutral. 


Range in Characteristics 


Depth to carbonates: Greater than 60 inches 
Content of rock fragments: О to 15 percent throughout 


A or Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loamy sand 


Bw horizon: 
Hue—10YR or 7.5 YR 
Value—4 to 6 
Chroma—3 to 8 
Texture—sand, coarse sand, loamy sand, or 
loamy coarse sand 


C or Cg horizon: 
Hue—7.5YR or 10YR 
Value—4 to 7 
Chroma—2 to 4 
Texture—sand or coarse sand 


202—Meehan loamy sand 


Composition 


Meehan and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and slight rises on pitted outwash 
plains 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat poorly drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 1.0 to 2.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.9 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
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such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Hubbard and similar soils 

* Clearriver and similar soils 

* Leafriver and similar soils 

• Roscommon and similar soils 
* Bluffcreek and similar soils 


Major Uses of the Unit 


* Cropland 

• Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 
* Forest Land section 


Mehurin Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderately slow; next 
part—slow or moderately slow; lower part— 
moderately slow or moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 1 to 4 percent 

Taxonomic classification: Fine, montmorillonitic 
Aquertic Argiborolls 


Typical Pedon 


Mehurin clay loam, 1 to 4 percent slopes, 1,300 feet 
east and 225 feet north of the southwest corner of sec. 
18, T. 131 Ν., R. 41 W. 


Αρ--0 to 9 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; moderate medium 
subangular blocky structure parting to weak fine 
granular; friable; common fine roots; about 2 
percent gravel; slightly acid; abrupt smooth 
boundary. 

A—9 to 13 inches; black (10 YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; moderate fine 
subangular blocky structure; friable; common fine 
roots; about 2 percent gravel; slightly acid; gradual 
wavy boundary. 

Bt1—13 to 21 inches; dark grayish brown (2.5Y 4/2) 
clay; moderate medium prismatic structure parting 


Otter Tail County, Minnesota—Part | 


to moderate fine subangular blocky; firm; common 
fine roots; many continuous distinct very dark gray 
(10YR 3/1) clay films on faces of peds; about 2 
percent gravel; slightly acid; gradual wavy 
boundary. 

Bt2—21 to 26 inches; grayish brown (2.5Y 5/2) clay 
loam; strong medium prismatic structure parting to 
moderate medium subangular blocky; firm; few 
fine roots; many discontinuous faint dark grayish 
brown (2.5Y 4/2) clay films on faces of peds; 
common medium distinct light olive brown (2.5Y 
5/6) Fe concentrations; about 2 percent gravel; 
clear smooth boundary. 

Bk—26 to 34 inches; light olive brown (2.5Y 5/4) clay 
loam; moderate fine subangular blocky structure; 
firm; common medium distinct grayish brown 
(2.5Y 5/2) Fe depletions; many fine irregular light 
gray (10YR 7/2) soft masses of carbonates; about 
3 percent gravel; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

C—34 to 60 inches; grayish brown (2.5Y 5/2) clay 
loam; massive; firm; many medium distinct light 
olive brown (2.5Y 5/6) Fe concentrations; few fine 
irregular light gray (10YR 7/2) soft masses of 
carbonates; about 3 percent gravel; slightly 
effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 14 to 36 inches 
Thickness of the mollic epipedon: 8 to 16 inches 
Content of rock fragments: 1 to 4 percent throughout 


A or Ap horizon: 
Hue—10YR 
Value—2 or З 
Chroma—1 
Texture—clay loam 


Bt horizon: 
Hue—2.5Y or 10YR 
Value—3 to 5 
Chroma—2 to 4 
Texture—clay, silty clay, or clay loam 


Bk horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—clay loam or loam 


C horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—clay loam or loam 
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769B—Mehurin clay loam, 1 to 4 percent 
slopes 
Composition 


Mehurin and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and rises on moraines 
Slope range: 1 to 4 percent 


Component Description 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.0 inches 

Organic matter content: High 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part II of this publication. 


Inclusions 


* Parnell and similar soils 

* Cathro and similar soils 

* Peever and similar soils 

* Soils that have carbonates in the surface soil 

* Areas that have slopes of more than 4 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

e Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


Mustinka Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Upper part—moderately slow; next 
part—slow; lower part—moderately slow 

Landform: Lake plains 
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Parent material: Glaciolacustrine deposits over till 

Slope range: 0 to 1 percent 

Taxonomic classification: Fine, montmorillonitic, frigid 
Typic Argiaquolls 


Typical Pedon 


Mustinka silty clay loam, 300 feet west and 100 feet 
north of the southeast corner of sec. 2, T. 134 N., R. 47 
W., in Wilkin County, Minnesota: 


Ap— to 9 inches; black (М 2/0) silty clay loam, very 
dark gray (N 3/0) dry; weak fine and medium 
subangular blocky structure; firm; many fine roots; 
neutral; abrupt smooth boundary. 

A—9 to 14 inches; black (N 2/0) silty clay loam, very 
dark gray (N 3/0) dry; weak fine and medium 
subangular blocky structure; firm; many fine roots; 
neutral; gradual wavy boundary. 

Btg1—14 to 18 inches; dark olive gray (БҮ 3/2) silty 
clay; moderate medium prismatic structure parting 
to moderate fine and medium angular blocky; firm; 
common fine roots; common discontinuous 
prominent black (N 2/0) clay films on faces of 
peds; neutral; clear wavy boundary. 

Btg2—18 to 24 inches; olive gray (5Y 5/2) silty clay; 
moderate medium prismatic structure parting to 
moderate fine and medium angular blocky; firm; 
common fine prominent dark yellowish brown 
(10YR 4/6) Fe concentrations; common fine roots; 
common discontinuous faint dark olive gray (БҮ 
3/2) clay films on faces of peds; neutral; gradual 
wavy boundary. 

Bkg—24 to 36 inches; brownish gray (2.5Y 5/2) silty 
clay loam; moderate medium prismatic structure 
parting to moderate fine and medium angular 
blocky; firm; common fine distinct gray (5Y 6/1) Fe 
depletions and common fine prominent dark 
yellowish brown (10YR 4/6) Fe concentrations; 
many fine soft masses of carbonate; common fine 
soft masses of iron-manganese; violently 
effervescent; moderately alkaline; gradual wavy 
boundary. 

2Bkgy—36 to 52 inches; brownish gray (2.5Y 5/2) clay 
loam; moderate medium and coarse prismatic 
structure parting to weak fine and medium 
subangular blocky; firm; common fine distinct gray 
(БҮ 6/1) Fe depletions and common fine 
prominent dark yellowish brown (10YR 4/6) Fe 
concentrations; many fine soft masses of 
carbonate; common fine nests of gypsum; 
common fine soft iron-manganese masses; about 
3 percent gravel; violently effervescent; 
moderately alkaline; gradual wavy boundary. 

2Cgy—52 to 80 inches; light olive brown (2.5Y 5/3) 
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clay loam; massive with few vertical geogenetic 
fractures 1 to 3 feet apart; firm; common fine faint 
light brownish gray (2.5Y 6/2) Fe depletions and 
common fine prominent dark yellowish brown 
(10YR 4/6) Fe concentrations; common fine nests 
of gypsum; common fine soft iron-manganese 
masses; about 4 percent gravel; strongly 
effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 18 to 35 inches 

Thickness of the mollic epipedon: 12 to 24 inches 

Depth to glacial ШІ: 20 to 50 inches 

Content of rock fragments: Typically none in the upper 
part; 1 to 10 percent in the glacial till 


A or Ap horizon: 
Hue—10YR, 2.5Y, or neutral 
Value—2 or 3 
Сһгота—0 to 2 
Texture—silty clay loam 


Btg horizon: 
Hue—2.5Y, 5Y, or neutral 
Value—3 to 5 
Chroma— to 3 
Texture—silty clay, clay, or silty clay loam 


Bkg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—2 or 3 
Texture—silty clay loam, silty clay, silt loam, or clay 
loam 


2Bkg horizon: 
Hue—2.5Y or БҮ 
Value—4 to 6 
Chroma—1 to 3 
Texture—clay loam, silty clay loam, or loam 


2Cg horizon: 
Hue—2.5Y or 5Y 
Value + to 6 
Chroma—1 to 3 
Texture—clay loam, silty clay loam, or loam 


1214—Mustinka silty clay loam 


Composition 


Mustinka and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 
Landform: Flats and swales on lake plains 
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Slope range: 0 to 1 percent 
Component Description 


Texture of the surface layer: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Seasonal high water table: At the surface to 1 foot 
below the surface 

Available water capacity to 60 inches or root-limiting 
layer: About 10.2 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 


* Aazdahl and similar soils 

* Hamerly and similar soils 

* Haug and similar soils 

* Soils that have carbonates in the surface soil 


Major Uses of the Unit 


e Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part 1 of this publication: 


* Agronomy section 


Naytahwaush Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderately slow or 
moderate; next part—slow; lower part— 
moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: 4 to 30 percent 

Taxonomic classification: Fine, montmorillonitic Mollic 
Eutroboralfs 


Typical Pedon 


Naytahwaush clay loam, 8 to 15 percent slopes, 
eroded, 1,800 feet east and 300 feet north of the 
southwest corner of sec. 12, T. 131 N., В. 38 W. 


Ар--0 to 7 inches; black (10YR 2/1) clay loam, dark 
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gray (10YR 4/1) dry; strong medium subangular 
blocky structure; friable; many fine roots; about 1 
percent gravel; slightly acid; abrupt smooth 
boundary. 

Bt1—7 to 12 inches; brown (10YR 4/3) clay; strong 
medium angular blocky structure; firm; many fine 
and very fine roots; many distinct very dark 
grayish brown (10YR 3/2) clay films on faces of 
peds; about 1 percent gravel; slightly acid; clear 
wavy boundary. 

Bt2—12 to 24 inches; brown (10YR 4/3) clay; strong 
medium subangular blocky structure; firm; 
common fine and very fine roots; common 
discontinuous faint dark brown (10YR 3/3) clay 
films on faces of peds; about 1 percent gravel; 
slightly acid; clear smooth boundary. 

Bk—24 to 34 inches; light olive brown (2.5Υ 5/3) clay 
loam; moderate medium subangular blocky 
structure; friable; common fine and very fine roots; 
few fine prominent dark yellowish brown (10YR 
4/6) Fe concentrations; common discontinuous 
prominent very dark brown (10YR 2/2) organic 
coatings in root channels and in pores; common 
fine irregular light gray (10YR 7/2) soft masses of 
carbonates; about 2 percent gravel; violently 
effervescent; slightly alkaline; gradual wavy 
boundary. 

C—34 to 60 inches; light olive brown (2.5Y 5/3) clay 
loam; massive; friable; few very fine roots; many 
fine faint olive brown (2.5Y 4/4) and light olive 
brown (2.5Y 5/4) Fe concentrations; few fine 
irregular light gray (10YR 7/2) soft masses of 
carbonates; about 2 percent gravel; slightly 
effervescence; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 21 to 40 inches 
Content of rock fragments: 1 to 8 percent throughout 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—clay loam 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—3 to 6 
Chroma—1 to 4 
Texture—clay, silty clay, silty clay loam, or clay 
loam 


Bk horizon: 
Hue—2.5Y or 10YR 
Value—4 to 6 
Chroma—3 to 5 
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Texture—clay loam, loam, or silty clay loam 


C horizon: 
Hue—2.5Y or 10YR 
Value—4 to 6 
Chroma—3 to 5 
Texture—clay loam, loam, or silty clay loam 


718E—Naytahwaush loam, 15 to 30 
percent slopes 


Composition 


Naytahwaush and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 15 to 30 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.9 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“бой Properties” section in Part Il of this publication. 


inclusions 


* Mahkonce and similar soils 

° Parnell and similar soils 

e Cathro and similar soils 

• Snellman and similar soils 

* Areas that have slopes of more than 30 percent or 
less than 15 percent 

• Soils that formed in outwash 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part II of this publication: 
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* Agronomy section 
* Forest Land section 


1208B—Naytahwaush-Mahkonce 
complex, 1 to 8 percent slopes 


Composition 


Naytahwaush and similar soils: About 45 percent 
Mahkonce and similar soils: About 40 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 

Position on the landform: Naytahwaush—footslopes 
and toeslopes; Mahkonce—summits and 
backslopes 

Slope range: Naytahwaush—4 to 8 percent; 
Маһкопсе--1 to 4 percent 


Component Description 
Naytahwaush 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.7 inches 

Organic matter content: High 


Mahkonce 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.8 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Parnell and similar soils 

* Cathro and similar soils 

* Areas that have slopes of more than 8 percent 
* Areas that have stones on the surface 
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* Soils that are underlain by sandy loam till 
Major Uses of the Unit 


* Cropland 
* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


1209C—Naytahwaush clay loam, 8 to 15 
percent slopes, eroded 


Composition 


Naytahwaush and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 8 to 15 percent 


Component Description 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Vill 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.7 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part Il of this publication. 


Inclusions 


* Parnell and similar soils 

* Cathro and similar soils 

« Mahkonce and similar soils 

* Areas that have slopes of more than 15 percent or 
less than 8 percent 

* Areas that have stones on the surface 

* Soils that are underlain by sandy loam till 


Major Uses of the Unit 


* Cropland 
* Hayland 
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* Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Nidaros Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Upper part—moderately slow to 
moderately rapid; next part—moderate; lower 
part—Trapid 

Landforms: Pitted outwash plains and flood plains 

Parent material: Organic materials over glacial 
outwash 

Slope range: 0 to 1 percent 

Taxonomic classification: Loamy, mixed, euic Terric 
Borosaprists 


Typical Pedon 


Nidaros muck, 275 feet east and 1,350 feet north of 
the southwest corner of sec. 15, T. 134 N., R. 38 W. 


Oai— to 20 inches; muck (sapric material), black 
(5YR 2/1) broken face, black (10YR 2/1) rubbed; 
about 6 percent fibers, 5 percent rubbed; strong 
medium granular structure; very friable; many fine 
and medium roots; fibers are primarily 
herbaceous; neutral; gradual smooth boundary. 

Оа2--20 to 27 inches; muck (sapric material), black 
(N 2/0) broken face and rubbed; about 10 percent 
fibers, 2 percent rubbed; strong very thick platy 
structure; friable; fibers are primarily herbaceous; 
neutral; clear smooth boundary. 

A1—27 to 33 inches; black (N 2/0) sandy clay loam; 
black (2.5Y 2/1) on faces of peds; weak fine 
subangular blocky structure; friable; neutral; clear 
smooth boundary. 

A2—33 to 38 inches; black (5Υ 2/1) sandy loam; black 
(БҮ 2/1) on faces of peds; weak fine subangular 
blocky structure; friable; neutral; abrupt smooth 
boundary. 

2Cg—38 to 80 inches; olive gray (БҮ 5/2) coarse sand; 
single grain; loose; about 3 percent gravel; neutral. 


Range in Characteristics 


Depth to carbonates: 0 to more than 60 inches 
Thickness of the histic epipedon: 16 to 50 inches 


Oa horizon: 
Hue—10YR, 7.5YR, БҮВ, or neutral 
Value—2 to 4 
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Chroma—-0 to З 
Texture—muck 


A horizon: 
Hue—10YAR, 2.5Y, 5Y, or neutral 
Value—2 or 3 
Chroma— to 2 
Texture—sandy clay loam, sandy loam, or loam or 
the mucky analogs of these textures 


2Cg horizon: 

Hue—2.5Y, 10YR, 7.5YR, 5Y, or neutral 

Value—4 to 6 

Chroma—0 to 4 

Texture—coarse sand, sand, or loamy sand or the 
gravelly analogs of these textures 

Content of rock fragments—O to 35 percent gravel 
by volume 


1111—Nidaros muck, frequently flooded 


Composition 


Nidaros and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Depressions on flood plains 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Muck 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Organic materials over 
outwash 

Frequency of flooding: Frequent 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 15.1 inches 

Organic matter content: Very high 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 


* Hubbard and similar soils 
“ Duelm and similar soils 
* Bluffcreek and similar soils 
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* Roscommon and similar soils 
* Pinelake and similar soils 


Major Uses of the Unit 
* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Forest Land section 


1136—Nidaros muck 


Composition 


Nidaros and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Depressions on outwash plains 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Muck 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Organic materials over 
outwash 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 13.9 inches 

Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part || of this publication. 


Inclusions 


* Hubbard and similar soils 

* Dorset and similar soils 

* Bluffcreek and similar soils 

* Pinelake and similar soils 

* Roscommon and similar soils 
* Forada and similar soils 


Major Uses of the Unit 


* Hayland 
* Pasture 
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* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


1346—Nidaros muck, calcareous 


Composition 


Nidaros and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Depressions on pitted outwash plains 
Slope range: Ο to 1 percent 


Component Description 


Texture of the surface layer: Muck 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Organic materials over 
outwash 

Flooding: None 

Seasonal high water table: 1 foot above to 1 foot below 
the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 14.0 inches 

Organic matter content: Very high 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 


* Bluffcreek and similar soils 
* Dorset and similar soils 

* Arveson and similar soils 

* Pinelake and similar soils 
* Haslie and similar soils 


Major Uses of the Unit 


* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
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Nitche Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderately rapid or 
moderate; next part—rapid; lower part—moderate 

Landform: Moraines 

Parent material: Glacial outwash over till 

Slope range: 1 to 12 percent 

Taxonomic classification: Coarse-loamy, mixed Mollic 
Eutroboralfs 


Typical Pedon 


Nitche sandy loam, in an area of Nitche-Kandota-Lida 
complex, 1 to 6 percent slopes, 2,425 feet east and 
1,650 feet south of the northwest corner of sec. 24, T. 
135 N., R. 40 W. 


Ар—0 to 9 inches; very dark grayish brown (10YR 3/2) 
sandy loam, brown (10YR 5/3) dry; weak fine and 
medium subangular blocky structure; friable; many 
very fine and fine roots; about 2 percent gravel; 
neutral; abrupt smooth boundary. 

E—9 to 16 inches; dark brown (10YR 4/3) sandy loam, 
pale brown (10YR 6/3) dry; weak fine and medium 
subangular blocky structure; friable; common very 
fine and fine roots; about 2 percent gravel; slightly 
acid; clear smooth boundary. 

Bt1—16 to 24 inches; dark brown (7.5YR 3/3) gravelly 
sandy loam; moderate medium subangular blocky 
structure; friable; many very fine and fine roots; 
about 30 percent gravel; common faint dark brown 
(7.5 YR 3/2) clay films on faces of peds and in 
pores; few distinct (10YR 6/3) very fine sand and 
silt coatings on faces of peds; slightly acid; clear 
smooth boundary. 

2Bt2—24 to 33 inches; brown (7.5YR 4/4) loamy sand; 
weak medium and coarse subangular blocky 
structure; very friable; few very fine and fine roots; 
about 10 percent gravel; common clay bridging 
between sand grains; neutral; clear smooth 
boundary. 

2Bk1—33 to 55 inches; yellowish brown (10YR 5/4) 
gravelly sand; single grain; loose; common light 
gray (10YR 7/2) calcium carbonate coatings on 
the lower surfaces of pebbles; about 20 percent 
gravel; strongly effervescent; moderately alkaline; 
clear smooth boundary. 

3Bk2—55 to 62 inches; light olive brown (2.5Y 5/4) 
loam; weak coarse subangular blocky structure; 
firm; few light gray (10YR 7/2) threads and 
masses of calcium carbonate; about 5 percent 
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gravel; slightly effervescent; moderately alkaline; 
clear smooth boundary. 

3Bk3—62 to 70 inches; light olive brown (2.5Y 5/4) 
loam; moderate coarse subangular blocky 
structure; firm; many white (10YR 8/2) calcium 
carbonate coatings on vertical and horizontal 
faces of peds; few patchy yellowish red (5YR 4/6) 
and strong brown (7.5YR 5/6) iron stains on faces 
of peds; about 5 percent gravel; violently 
effervescent; moderately alkaline; gradual smooth 
boundary. 

3C—70 to 80 inches; light yellowish brown (2.5Y 6/4) 
sandy loam; massive parting to moderate medium 
and thick platy soil aggregates; friable; about 5 
percent gravel; slightly effervescent; slightly 
alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 50 inches 
Depth to glacial till: 40 to 60 inches 


A or Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 to 3 
Texture—sandy loam, fine sandy loam, coarse 
sandy loam, or loam 
Content of rock fragments—O to 5 percent gravel 


E horizon: 
Hue—10YR 
Value—4 to 6 
Сһгота—1 to 3 
Texture—sandy loam, fine sandy loam, or loamy 
sand 
Content of rock fragments—9O to 5 percent gravel 


Bt horizon: 

Hue—7.5YH or 10YR 

Value—3 to 5 

Chroma—3 to 6 

Texture—dominantly sandy loam, fine sandy loam, 
coarse sandy loam, or loam or the gravelly 
analogs of these textures; subhorizons of sandy 
clay loam in some pedons 

Content of rock fragments—9O to 35 percent gravel 


2Bt horizon: 
Hue—7.5YR or 10YR 
Value—3 to 5 
Chroma—3 to 6 
Texture—loamy sand, loamy coarse sand, or the 
gravelly analogs of these textures 
Content of rock fragmenits—0 to 35 percent gravel 


2Bk horizon: 
Hue—10YR, 2.5Y, or 7.5 YR 
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Value—4 to 7 

Chroma—2 to 6 

Texture—loamy sand, loamy coarse sand, sand, 
or coarse sand or the gravelly analogs of these 
textures 

Content of rock fragments—averages 10 to 35 
percent 


3Bk horizon: 

Hue—10YR, 2.5Y, or 7.5YR 

Value—4 to 6 

Chroma—3 or 4 

Texture—sand, coarse sand, loamy coarse sand, 
or loamy sand or the gravelly analogs of these 
textures 

Content of rock fragments—O to 25 percent gravel 


3C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—3 to 6 
Texture—sandy loam or fine sandy loam 
Content of rock fragments—2 to 15 percent gravel 
by volume 


705B—Nitche-Kandota-Lida complex, 1 to 
6 percent slopes 


Composition 


Nitche and similar soils: About 40 percent 
Kandota and similar soils: About 30 percent 
Lida and similar soils: About 20 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Summits and backslopes 
Slope range: 1 to 6 percent 


Component Description 
Nitche 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash over till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.9 inches 

Organic matter content: High 


Kandota 


Texture of the surface layer: Sandy loam 
Depth class: Very deep (more than 60 inches) 
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Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.3 inches 

Organic matter content: Moderate 


Lida 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.9 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Pinelake and similar soils 
* Dorset and similar soils 

* Two Inlets and similar soils 
* Kratka and similar soils 

* Oylen and similar soils 

* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


705C—Nitche-Kandota-Lida complex, 6 to 
12 percent slopes 


Composition 


Nitche and similar soils: About 35 percent 
Kandota and similar soils: About 30 percent 
Lida and similar soils: About 20 percent 
Inclusions: About 15 percent 
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Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 
Nitche 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash over till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.8 inches 

Organic matter content: High 


Kandota 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.3 inches 

Organic matter content: Moderate 


Lida 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.7 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 


* Pinelake and similar soils 

* Dorset and similar soils 

* Two Inlets and similar soils 
* Kratka and similar soils 

* Oylen and similar soils 

* Cathro and similar soils 
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Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Oakcreek Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderate; next part— 
moderate or moderately rapid; lower part—rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 3 percent 

Taxonomic classification: Fine-loamy, mixed Aquic 
Argiborolls 


Typical Pedon 


Oakcreek loam, 1,225 feet east and 875 feet south of 
the northwest corner of sec. 36, T. 131 N., R. 37 W. 


Ар—0 to 10 inches; very dark brown (10YR 2/2) loam, 
brown (10YR 5/9) dry; weak medium subangular 
blocky structure; friable; few and common very fine 
and fine roots; slightly acid; abrupt smooth 
boundary. 

Α---10 to 14 inches; very dark grayish brown (10YR 
3/2) loam, brown (10YR 5/3) dry; weak fine 
subangular blocky structure; friable; common very 
fine and fine roots; slightly acid; abrupt smooth 
boundary. 

Bt1—14 to 23 inches; dark yellowish brown (10YR 4/4) 
loam; strong fine and medium subangular blocky 
structure; firm; common discontinuous distinct 
dark brown (10YR 3/3) clay films on faces of peds 
and in pores; common continuous distinct white 
(10YR 8/2) very fine sand and silt coatings on 
faces of peds; few fine and medium roots; slightly 
acid; clear smooth boundary. 

Bt2—23 to 28 inches; dark yellowish brown (10YR 4/4) 
sandy clay loam; moderate medium and coarse 
subangular blocky structure; firm; many fine and 
medium prominent grayish brown (2.5Y 5/2) Fe 
depletions and common fine and medium distinct 
brown (7.5 YR 4/4) and common fine prominent 
reddish brown (BYR 4/4) Fe concentrations; 
common discontinuous distinct dark brown (7.5YR 
3/9) clay films on faces of peds and in pores; 
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about 3 percent gravel; few fine and medium roots; 
neutral; clear smooth boundary. 

Bt3—28 to 33 inches; dark brown (10YR 3/3) coarse 
sandy loam; moderate medium subangular blocky 
structure; friable; common medium and coarse 
faint dark brown (7.5YR 4/3) Fe concentratíons; 
common discontinuous faint very dark grayish 
brown (10YR 3/2) clay films and organic coatings 
on faces of peds; about 7 percent gravel; slightly 
effervescent; slightly alkaline; clear smooth 
boundary. 

Btk1— 33 to 38 inches; brown (10YR 4/3) gravelly 
coarse sandy loam; moderate medium subangular 
blocky structure; friable; common medium and 
coarse faint dark grayish brown (10YR 4/2) Fe 
depletions; common discontinuous faint very dark 
gray (10YR 3/1) and dark gray (10YR 4/1) clay 
films and organic coatings on faces of peds; 
common very pale brown (10YR 7/3) calcium 
carbonate masses and coatings on faces of peds; 
about 30 percent gravel; slightly effervescent; 
slightly alkaline; clear smooth boundary. 

2Btk2— 38 to 47 inches; brown (10 YR 4/3) gravelly 
loamy coarse sand; weak coarse subangular 
blocky structure; very friable; common medium 
and coarse faint dark grayish brown (10YR 4/2) Fe 
depletions; common patchy faint very dark gray 
(10YR 3/1) clay bridging and organic coatings on 
and between sand grains; common very pale 
brown (10YR 7/3) calcium carbonate masses; 
about 30 percent gravel; slightly effervescent; 
slightly alkaline; clear smooth boundary. 

2C—47 to 80 inches; light yellowish brown (2.5Y 6/3) 
gravelly coarse sand; single grain; loose; many 
coarse faint light brownish gray (2.5Y 6/2) Fe 
depletions; about 18 percent gravel; slightly 
effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 24 to more than 60 inches 

Thickness of the mollic epipedon: 7 to 16 inches 

Thickness of the loamy mantle: 24 to 40 inches 

Content of rock fragments: 0 to 10 percent in the 
loamy mantle and 10 to 35 percent in the lower 
part of the profile 


A or Ap horizon: 
Hue—10YR or 7.5YR 
Value—2 or 3 
Chroma—t to З 
Texture—loam 


E horizon: 
Hue—10YR 
Value—4 to 6 
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Chroma—2 to 4 
Texture—loam, fine sandy loam, or sandy loam 


Bt horizon: 

Hue—10YR or 7.5YR 

Value—3 to 5 

Chroma—3 to 6 

Texture—dominantly loam, silt loam, or sandy clay 
loam; subhorizons of sandy loam, coarse sandy 
loam, or fine sandy loam or the gravelly analogs 
of these textures in some pedons 


2Bt or 2Btk horizon: 
Hue—10YR or 7.5YR 
Value—4 to 6 
Chroma—3 or 4 
Texture—sand, loamy coarse sand, or loamy sand 
or the gravelly analogs of these textures 


2C horizon: 

Hue—10YR or 2.5Y 

Value—4 to 7 

Chroma—2 to 4 

Texture—dominantly coarse sand, sand, or the 
gravelly analogs of these textures; subhorizons 
of fine sand, loamy coarse sand, loamy sand, 
or loamy fine sand or the gravelly analogs of 
these textures in some pedons 


1338—Oakcreek loam 


Composition 


Oakcreek and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Flats and swales on pitted outwash plains 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 2.5 to 4.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.5 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 
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Inclusions 


* Dorset and similar soils 

* Almora and similar soils 
Pinelake and similar soils 
* Leafriver and similar soils 
* Nidaros and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Oylen Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderately rapid or 
moderate; lower part—rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: O to 3 percent 

Taxonomic classification: Coarse-loamy, mixed Aquic 
Argiborolls 


Typical Pedon 


Oylen sandy loam, 1,025 feet north and 4,750 feet 
east of the southwest corner of sec. 4, T. 134 N., R. 41 
W. 


Ар—0 to 9 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure; friable; common very 
fine and fine roots; about 1 percent gravel; neutral; 
abrupt smooth boundary. 

AB—9 to 13 inches; dark brown (10YR 3/3) sandy 
loam, brown (10YR 4/3) dry; moderate medium 
subangular blocky structure; friable; few very fine 
and fine roots; few patchy faint very dark grayish 
brown (10YR 3/2) clay films on faces of peds and 
in pores; about 1 percent gravel; neutral; abrupt 
smooth boundary. 

Bt1—13 to 18 inches; dark yellowish brown (10YR 4/4) 
sandy loam; moderate medium and coarse 
subangular blocky structure; friable; many 
discontinuous faint brown (10YR 4/3) clay films on 
faces of peds and in pores; about 1 percent gravel; 
neutral; clear smooth boundary. 
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Bt2—18 to 22 inches; dark yellowish brown (10YR 4/4) 
coarse sandy loam; weak medium subangular 
blocky structure; friable; many discontinuous faint 
brown (10YR 4/3) clay films on faces of peds and 
in pores; about 13 percent gravel; neutral; clear 
wavy boundary. 

2Bw—22 to 26 inches; yellowish brown (10YR 5/4) 
gravelly sand; single grain; loose; about 20 percent 
gravel; slightly effervescent; slightly alkaline; clear 
wavy boundary. 

2Bk—26 to 35 inches; light yellowish brown (2.5Y 6/4) 
gravelly coarse sand; single grain; loose; few 
prominent patchy very pale brown (10YR 8/3) 
carbonate coatings on the lower surfaces of 
pebbles; about 34 percent gravel; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

20---35 to 60 inches; very pale brown (10YR 7/3) 
gravelly coarse sand; single grain; loose; many 
coarse distinct light brownish gray (2.5Y 6/2) Fe 

‘depletions and common fine and medium distinct 
brownish yellow (10YR 6/8) Fe concentrations; 
about 20 percent gravel; slightly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 24 to 60 inches 

Thickness of the тойс epipedon: 7 to 16 inches 

Content of rock fragments: 0 to 5 percent in the upper 
sediments and 0 to 25 percent in the lower 
sediments 

Thickness of the loamy mantle: 15 to 24 inches 


A or Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 to 3 
Texture—sandy loam 


Bt horizon: 
Hue—10YR or 7.5 YR 
Value—4 or 5 
Chroma—3 to 6 
Texture—sandy loam or loam 


2Bw horizon: 
Hue—10YR, 7.5YR, or 2.5Y 
Value—4 ог 5 
Chroma—2 to 4 
Texture—loamy sand, loamy coarse sand, sand, 
or coarse sand or the gravelly analogs of these 
textures 


Soil Survey of 


2C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—sand, coarse sand, or very coarse sand 
or the gravelly analogs of these textures 


1975—Oylen sandy loam 


Composition 


Oylen and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and swales on pitted outwash plains 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.1 inches 

Organic matter content: Moderate 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


Inclusions 


Dorset and similar soils 
Duelm and similar soils 
Clitherall and similar soils 
Pinelake and similar soils 
Nidaros and similar soils 
Very poorly drained soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 
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* Agronomy section 
* Forest Land section 


Paddock Series 


Depth class: Very deep 

Drainage class: Somewhat poorly drained 

Permeability: Upper part—moderate; next part— 
moderately slow; lower part—very slow 

Landform: Drumlins 

Parent material: Till 

Slope range: 0 to 2 percent 

Taxonomic classification: Coarse-loamy, mixed, frigid 
Udollic Epiaqualfs 


Typical Pedon 


Paddock fine sandy loam, in an area of Paddock- 
Becida complex, stony, 175 feet west and 2,125 feet 
south of the northeast corner of sec. 28, T. 137 N., R. 
36 W. 


Ар—0 to 8 inches; very dark brown (10YR 2/2) fine 
sandy loam, grayish brown (10YR 5/2) dry; weak 
fine granular structure; very friable; common fine 
and medium roots; about 2 percent gravel; 
moderately acid; abrupt smooth boundary. 

E/B—8 to 15 inches; sandy loam, about 90 percent 
brown (10YR 5/3) (E) and 10 percent dark 
yellowish brown (10YR 4/4) (B); weak medium 
subangular blocky structure; friable; few very fine 
roots; common medium distinct grayish brown 
(2.5Y 5/2) Fe depletions and common prominent 
strong brown (7.5 YR 5/6) Fe concentrations; about 
2 percent gravel; moderately acid; clear smooth 
boundary. 

Bt1—15 to 21 inches; grayish brown (2.5Y 5/2) sandy 
loam; moderate medium subangular blocky 
structure; firm; few very fine roots; common 
discontinuous distinct grayish brown (10YR 5/2) 
clay films on faces of peds and in pores; common 
medium prominent strong brown (7.5YR 5/8) and 
common prominent yellowish brown (10YR 5/8) 
Fe concentrations; about 2 percent gravel; 
moderately acid; clear smooth boundary. 

Bt2—21 to 28 inches; brown (10YR 4/3) sandy loam; 
weak fine subangular blocky structure; friable; few 
very fine roots; few patchy faint grayish brown 
(10YR 5/2) clay films between sand grains; 
common medium distinct grayish brown (2.5Y 5/2) 
Fe depletions and common coarse prominent 
yellowish red (5ΥΗ 5/6) Fe concentrations; about 2 
percent gravel; moderately acid; clear smooth 
boundary. 

Bt3—28 to 36 inches; dark yellowish brown (10YR 4/4) 
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sandy loam; moderate medium subangular blocky 
structure; firm; few very fine roots; few patchy 
prominent dark reddish brown (5YR 3/2) clay films 
in root channels and pores; common coarse 
prominent grayish brown (2.5Y 5/2) Fe depletions 
and common medium prominent strong brown 
(7.5YR 5/8) Fe concentrations; about 3 percent 
gravel; moderately acid; clear wavy boundary. 

BC—396 to 40 inches; yellowish brown (10YR 5/4) 
sandy loam; weak medium subangular blocky 
structure; firm; few patchy prominent dark brown 
(7.5 YR 3/2) clay films in root channels and pores; 
about 3 percent gravel; slightly acid; clear wavy 
boundary. 

Cd—40 to 60 inches; light olive brown (2.5Y 5/4) 
sandy loam; massive with moderate thin platy soil 
fragments; very firm; about 3 percent gravel; 
slightly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 40 to 55 inches 

Depth to dense till: 40 to 60 inches 

Content of rock fragments: 2 to 15 percent gravel; 0 to 
3 percent cobbles 


A or Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—fine sandy loam 


E horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—1 or 2 
Texture— sandy loam or fine sandy loam 


EB, E/B, B/E, or BE horizon (if it occurs): 
Colors—similar to those of the E and Bt horizons 
Textures—similar to those of the E and Bt 

horizons 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—dominantly sandy loam; subhorizons of 
loam, fine sandy loam, or sandy clay loam in 
some pedons 


Cd horizon: 
Hue—2.5Y or 10YR 
Value—4 to 6 
Chroma—3 to 6 
Texture—dominantly sandy loam; subhorizons of 
loamy sand in some pedons 
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1321—Paddock-Becida complex, stony 


Composition 


Paddock and similar soils: About 55 percent 
Becida and similar soils: About 30 percent 
Inclusions: About 15 percent 


Setting 


Landform: Drumlins 

Position on the landform: Paddock—footslopes and 
toeslopes; Becida—toeslopes 

Slope range: О to 2 percent 


Component Description 
Paddock 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 1 to 2 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.1 inches 

Organic matter content: High 


Becida 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Till 

Flooding: None 

Seasonal high water table: Atthe surface to 1 foot 
below the surface 

Available water capacity to 60 inches or root-limiting 
layer: About 5.7 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


• Cathro and similar soils 

* Runeberg and similar soils 

* Rockwood and similar soils 

* Blowers and similar soils 

* Soils that have outwash over till 


Major Uses of the Unit 


* Cropland 
* Hayland 


Soil Survey of 


* Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Parnell Series 


Depth class: Very deep 

Drainage class: Poorly drained and very poorly 
drained 

Permeability: Upper part—moderately slow or 
moderate; next part—slow; lower part—slow or 
moderately slow 

Landform: Moraines 

Parent material: Glaciolacustrine deposits over till 

Slope range: 0 to 3 percent 

Taxonomic classification: Fine, montmorillonitic, frigid 
Vertic Argiaquolls 


Typical Pedon 


Parnell silty clay loam, depressional, 2,200 feet west 
and 1,880 feet north of the southeast corner of sec. 
25, T. 133 Ν., R. 42 W. 


Ар—0 to 9 inches; black (М 2/0) silty clay loam, very 
dark gray (10YR 3/1) dry; moderate fine granular 
structure; friable; common fine roots; neutral; 
abrupt smooth boundary. 

A—9 to 18 inches; black (N 2/0) silty clay loam, very 
dark gray (N 3/0) dry; moderate fine subangular 
blocky structure; firm; common fine roots; neutral; 
clear smooth boundary. 

Btg1—18 to 32 inches; very dark gray (5Y 3/1) silty 
clay, dark gray (БҮ 4/1) dry; weak medium 
prismatic structure parting to moderate fine 
subangular blocky; firm; common fine roots; few 
discontinuous prominent black (10YR 2/1) clay 
films on faces of peds; slightly acid; clear smooth 
boundary. 

Btg2—-32 to 42 inches; very dark gray (5Y 3/1) silty 
clay; weak medium prismatic structure parting to 
strong fine subangular blocky; firm; few fine roots; 
few discontinuous prominent black (10YR 2/1) clay 
films on faces of peds; few fine prominent light 
olive brown (2.5Y 5/4) Fe concentrations; neutral; 
gradual smooth boundary. 

Btg3—42 to 50 inches; olive gray (5Y 4/2) silty clay; 
weak medium prismatic structure parting to strong 
fine subangular blocky; firm; few fine roots; few 
discontinuous prominent black (10YR 2/1) clay 
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films on faces of peds; few fine prominent light 
olive brown (2.5Y 5/4) Fe concentrations; neutral; 
gradual wavy boundary. 

Cg—50 to 60 inches; olive gray (5Y 5/2) silty clay 
loam; massive; firm; common medium distinct 
olive (БҮ 5/4) Fe concentrations; about 1 percent 
gravel; slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 35 to more than 60 inches 
Thickness of the mollic epipedon: 24 to 60 inches 
Content of rock fragments: О to 8 percent throughout 


A horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 or 3 
Сһгота—0 to 2 
Texture—silty clay loam 


Btg horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—2 to 4 
Chroma—1 or 2 
Texture—silty clay, silty clay loam, clay loam, or 
clay 


C horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—3 to 6 
Chroma—1 or 2 
Texture—silty clay loam, silty clay, clay loam, clay, 
or loam 


34—Parnell silty clay loam, depressional 


Composition 


Parnell and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Depressions on moraines 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 
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Available water capacity to 60 inches or root-limiting 
layer: About 10.2 inches 
Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


« Aazdahl and similar soils 

* Soils that have a silty surface layer 

* Soils in which carbonates are closer to the surface 
than in the Parnell soil 

* Poorly drained soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


680—Parnell silt loam 


Composition 


Parnell and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Flats and swales on moraines 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.3 inches 

Organic matter content: High 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part II of this publication. 
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inclusions 


* Aazdahl and similar soils 
* Hamerly and similar soils 
* Gonvick and similar soils 
* Roliss and similar soils 
* Mehurin and similar soils 
* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part l of this publication: 


* Agronomy section 


Peever Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderately slow; lower 
part—slow or moderately slow 

Landform: Moraines 

Parent material: Till 

Slope range: 3 to 18 percent 

Taxonomic classification: Fine, montmorillonitic Udic 
Argiborolls 


Typical Pedon 


Peever clay loam, 6 to 12 percent slopes, 1,260 feet 
east and 2,150 feet south of the northwest corner of 
sec. 13, T. 131 N., R. 42 W. 


Ap— to 9 inches; black (10YR 2/1) clay loam, very 
dark gray (10YR 3/1) dry; moderate fine granular 
structure; friable; many fine roots; about 1 percent 
gravel; neutral; abrupt smooth boundary. 

Bt1—9 to 13 inches; very dark brown (10YR 2/2) silty 
clay loam, dark grayish brown (10YR 4/2) dry; 
strong medium subangular blocky structure; firm; 
many fine roots; many discontinuous distinct 
black (10YR 2/1) clay films on faces of peds; 
about 1 percent gravel; neutral; clear wavy 
boundary. 

Bt2—13 to 18 inches; dark grayish brown (2.5Y 4/2) 
silty clay; weak medium prismatic structure parting 
to moderate medium subangular blocky; firm; 
many fine roots; common discontinuous distinct 
very dark gray (10YR 3/1) clay films on faces of 
peds; about 1 percent gravel; neutral; clear wavy 
boundary. 

Bk1—18 to 24 inches; dark grayish brown (2.5Υ 4/2) 
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clay loam; weak medium prismatic structure 
parting to moderate medium subangular blocky; 
firm; many fine roots; common fine distinct gray 
(10YR 5/1) relict Fe depletions and common fine 
distinct brown (10YR 5/3) relict Fe concentrations; 
about 2 percent gravel; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

Bk2—24 to 37 inches; olive brown (2.5Y 4/4) clay 
loam; weak medium prismatic structure parting to 
moderate medium subangular blocky; firm; few 
fine roots; common medium prominent yellowish 
brown (10YR 5/6) and common fine distinct brown 
(10YR 5/3) relict Fe concentrations and many fine 
prominent gray (10YR 5/1) relict Fe depletions; 
about 2 percent gravel; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

C—37 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam; massive; firm; few fine prominent reddish 
brown (5YR 4/4) and common fine distinct 
yellowish brown (10YR 5/4) relict Fe 
concentrations and many fine prominent gray 
(10YR 5/1) relict Fe depletions; about 2 percent 
gravel; strongly effervescent; moderately 
alkaline. 


Range in Characteristics 


Depth to carbonates: 13 to 26 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: 1 to 6 percent throughout 


A horizon: 
Hue—10YR 
Value—2 or З 
Chroma—1 
Texture—clay loam 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—2 to 4 
Chroma—1 to 3 
Texture—clay, silty clay, or clay loam 


Bk and C horizons: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—clay loam 


646C—Peever clay loam, 6 to 12 percent 
slopes 


Composition 


Peever and similar soils: About 90 percent 
Inclusions: About 10 percent 


Otter Tail County, Minnesota—Part | 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.4 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


Mehurin and similar soils 

* Parnell and similar soils 

* Cathro and similar soils 

* Soils that have carbonates above the subsoil 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part H of this publication: 


* Agronomy section 
* Forest Land section 


646D—Peever clay loam, 12 to 18 percent 
slopes 
Composition 


Peever and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 18 percent 
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Component Description 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.5 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“бой Properties" section in Part Il of this publication. 


inclusions 


* Mehurin and similar soils 

* Parnell and similar soils 

* Cathro and similar soils 

* Soils that have carbonates above the subsoil 

* Areas that have slopes of more than 18 percent or 
less than 12 percent 


Major Uses of the Unit 


* Cropland 

» Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


779В--Рееуег-Меһигіп complex, 2 to 6 
percent slopes 


Composition 


Peever and similar soils: About 45 percent 
Mehurin and similar soils: About 40 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 

Position on the landform: Peever—summits and 
backslopes; Mehurin—footslopes and toeslopes 

Slope range: Peever—3 to 6 percent; Mehurin—2 to 4 
percent 
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Component Description 
Peever 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.8 inches 

Organic matter content: High 


Mehurin 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.8 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 


section. Additional information specific to this map unit, 


such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Parnell and similar soils 

* Calcareous, poorly drained soils 

* Cathro and similar soils 

* Areas that have slopes of more than 6 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

° Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


Pinelake Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Moderately rapid in the upper part, rapid 
in the lower part; loamy substratum phase— 
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moderately rapid in the upper part, rapid in the 
next part, moderate in the lower part 

Landforms: Pitted outwash plains and moraines 

Parent material: Glacial outwash and glacial outwash 
over till 

Slope range: 0 to 2 percent 

Taxonomic classification: Coarse-loamy, mixed, frigid 
Typic Argiaquolls 


Typical Pedon 


Pinelake sandy loam, 1,900 feet west and 300 feet 
north of the southeast corner of sec. 15, T. 134 N., R. 
40 W. 


Ар—0 to 12 inches; black (10YR 2/1) sandy loam, 
dark gray (10YR 4/1) dry; weak fine and medium 
subangular blocky structure; friable; few fine and 
medium roots throughout; 2 percent gravel; 
neutral; abrupt smooth boundary. 

Btg1—12 to 15 inches; grayish brown (2.5Y 5/2) 
coarse sandy loam; weak fine and medium 
subangular blocky structure; friable; common fine 
prominent strong brown (7.5YR 4/6) Fe 
concentrations; few very fine and fine roots 
throughout; few distinct olive gray (BY 4/2) clay 
films on faces of peds; 2 percent gravel; neutral; 
clear smooth boundary. 

Btg2—15 to 30 inches; dark grayish brown (2.5Y 4/2) 
coarse sandy loam; moderate fine and medium 
subangular blocky structure; friable; common fine 
faint dark yellowish brown (2.5Y 6/2) Fe depletions 
and few fine prominent light olive brown (2.5Y 5/6) 
Fe concentrations; common distinct dark olive 
gray (БҮ 3/2) discontinuous clay films on faces of 
peds; 2 percent gravel; neutral; clear wavy 
boundary. 

2Btg3—30 to 35 inches; grayish brown (2.5Y 5/2) 
loamy coarse sand; weak medium subangular 
blocky structure; very friable; many medium 
prominent yellowish brown (10YR 5/6) Fe 
concentrations; common distinct olive gray (БҮ 
4/2) clay bridging between sand grains; 2 percent 
gravel; neutral; clear wavy boundary. 

2Cg—35 to 80 inches; light brownish gray (2.5Y 6/2) 
coarse sand; single grain; loose; common medium 
and coarse brownish yellow (10 YR 6/6) Fe 
concentrations; 6 percent gravel; very slightly 
effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 24 to 50 inches 
Thickness of the тойс epipedon: 7 to 20 inches 
Thickness of the loamy mantle: 20 to 40 inches 
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A or Ap horizon: 
Hue—10YR, 2.5Y, or neutral 
Value—2 or 3 
Chroma—0 to 2 
Texture—sandy loam 
Content of rock fragments—O to 15 percent 


Btg horizon: 
Hue—10YR, 5Y, or 2.5Y 
Value—3 to 5 
Chroma—1 to З 
Texture—coarse sandy loam, sandy loam, or loam 
Content of rock fragments—O to 35 percent 


2Btg horizon: 
Hue—10YR, 2.5Y, or SY 
Value—4 or 5 
Chroma—1 to 3 
Texture—loamy sand, loamy coarse sand, or sand 
or the gravelly analogs of these textures 
Content of rock fragments—O0 to 35 percent 


2Cg horizon: 

Hue—2.5Y or 5Y 

Value—5 to 7 

Chroma—1 or 2 

Texture—loamy sand, loamy coarse sand, sand, 
or coarse sand or the gravelly analogs of these 
textures 

Content of rock fragments—O to 35 percent 


3Cg horizon (if it occurs): 

Hue—2.5Y or 5Y 

Value—4 to 6 

Chroma—1 or 2 

Texture—dominantly sandy loam, fine sandy loam, 
or loam; subhorizons of clay loam or sandy clay 
loam in some pedons 

Content of rock fragments—3 to 15 percent 


1215—Pinelake sandy loam 


Composition 


Pinelake and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and swales on pitted outwash plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Sandy loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Poorly drained 
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Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.9 inches 

Organic matter content: High 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part ΙΙ of this publication. 


Inclusions 


* Oylen and similar soils 
Leafriver and similar soils 
Nidaros and similar soils 
Dorset and similar soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


1342—Pinelake, loamy substratum- 
Brandsvold complex 


Composition 


Pinelake and similar soils: About 60 percent 
Brandsvold and similar soils: About 30 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and swales on moraines 
Slope range: 0 to 2 percent 


Component Description 
Pinelake 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glacial outwash over till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.2 inches 
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Organic matter content: High 
Brandsvold 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.6 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part ΙΙ of this publication. 


inclusions 


* Kandota and similar soils 

* Wykeham and similar soils 

* Cathro and similar soils 

* Kratka and similar soils 

* Clitherall and similar soils 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

° Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


1030—Pits, gravel-Udipsamments 
complex 


Composition 


Pits: 50 percent 
Udipsamments: 45 percent 
Inclusions: About 5 percent 


Component Description 
Pits 
Dominant parent material: Glacial outwash 
Udipsamments 


Texture of the surface layer: Sand 


Soil Survey of 


Depth class: Very deep (more than 60 inches) 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.0 inches 

Organic matter content: Very low 


Inclusions 
* Poorly drained soils 
Major Uses of the Unit 
* Wildlife habitat 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Wildlife Habitat section 


Quam Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Upper part—moderate; lower part— 
moderately slow 

Landform: Moraines 

Parent material: Glaciolacustrine deposits over till 

Slope range: 0 to 1 percent 

Taxonomic classification: Fine-silty, mixed, frigid 
Cumulic Endoaquolls 


Typical Pedon 


Quam silt loam, 2,300 feet north and 1,700 feet east of 
the southwest corner of sec. 23, T. 134 N., R. 44 W. 


Αρ--0 to 9 inches; black (М 2/0) silt loam, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; friable; common fine roots; 
neutral; abrupt smooth boundary. 

A1—9 to 27 inches; black (N 2/0) silt loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure parting to weak medium platy; friable; 
common fine roots; few fine prominent olive brown 
(2.5Y 4/4) Fe concentrations; neutral; clear smooth 
boundary. 

A2—27 to 47 inches; black (N 2/0) silty clay loam, dark 
gray (10YR 4/1) dry; weak medium subangular 
blocky structure; firm; few fine roots; few fine 
prominent olive brown (2.5Y 4/4) Fe 
concentrations; neutral; clear wavy boundary. 

A3—47 to 56 inches; black (bY 2.5/1) silty clay loam, 
dark gray (5Υ 4/1) dry; weak medium subangular 
blocky structure; firm; neutral; clear wavy 
boundary. 

2С41--56 to 60 inches; dark gray (БҮ 4/1) loam; 
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massive; friable; few fine prominent light olive 
brown (2.5Y 5/6) Fe concentrations; many 
discontinuous faint very dark gray (5Ү 3/1) organic 
coatings on faces of peds; about 2 percent gravel; 
neutral; clear wavy boundary. 

2Cg2—60 to 80 inches; gray (БҮ 5/1) loam; many 
medium prominent yellowish brown (10YR 5/6) Fe 
concentrations; massive; friable; about 3 percent 
gravel; slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 60 inches 
Thickness of the mollic epipedon: 24 to 60 inches 
Depth to glacial till: 24 to 60 inches 


Ap horizon: 
Hue—10YR, 2.5Y, БҮ, or neutral 
Value—2 or 3 
Chroma-——O or 1 
Texture—silt loam 


A horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 or 3 
Chroma—0 or 1 
Texture—silt loam, silty clay loam, silty clay, or 
loam 


2Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 or 5 
Chroma—1 or 2 
Texture—loam, silt loam, silty clay loam, or clay 
loam 
Content of rock fragments—2 to 8 percent 


1227—Quam, Cathro, and Urness soils, 
ponded 
Composition 


Quam: Variable 

Cathro: Variable 

Urness: Variable 

Inclusions: About 10 percent 


Setting 


Landform: Depressions on moraines 
Slope range: 0 to 1 percent 


Component Description 
Quam 


Texture of the surface layer: Silt loam 
Depth class: Very deep (more than 60 inches) 
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Drainage class: Very poorly drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 12.5 inches 

Organic matter content: Very high 


Cathro 


Texture of the surface layer: Muck 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Organic materials over 
glaciolacustrine deposits or till 

Flooding: None 

Seasonal high water table: 4.0 feet above to 0.5 foot 
below the surface | 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 16.7 inches 

Organic matter content: Very high 


Urness 


Texture of the surface layer: Mucky silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Coprogenous earth 

Flooding: None 

Seasonal high water table: At the surface to 3 feet 
above the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 11.5 inches 

Organic matter content; Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


* Parnell and similar soils 

* Lakepark and similar soils 
* Roliss and similar soils 

* Vallers and similar soils 

* Haslie and similar soils 


Major Uses of the Unit 
* Wildlife habitat 
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For general and detailed information concerning 
these uses, see Part il of this publication: 


* Wildlife Habitat section 


1239—Quam silt loam 


Composition 


Quam and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Swales on moraines 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 11.7 inches 

Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Lakepark and similar soils 
* Roliss and similar soils 

* Cathro and similar soils 

* Darnen and similar soils 

* Hamerly and similar soils 


Major Uses of the Unit 


* Cropland 
e Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Soil Survey of 


Radium Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Rapid or very rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 3 percent 

Taxonomic classification: Sandy, mixed Aquic 
Haploborolls 


Typical Pedon 


Radium loamy sand, 820 feet east and 500 feet north 
of the southwest corner of sec. 16, T. 131 N., R. 44 W. 


Ap—0 to 11 inches; black (10YR 2/1) loamy sand, 
very dark gray (10YR 3/1) dry; weak fine 
subangular blocky structure; very friable; common 
fine and very fine roots; about 3 percent gravel; 
neutral; abrupt smooth boundary. 

Bw—11 to 18 inches; brown (10YR 4/3) loamy sand; 
weak very fine subangular blocky structure; very 
friable; common fine and very fine roots; about 5 
percent gravel; neutral; clear smooth boundary. 

Bk1—18 to 24 inches; yellowish brown (10YR 5/4) 
very gravelly coarse sand; single grain; loose; few 
very fine roots; many discontinuous distinct light 
gray (10YR 7/2) carbonate coatings on the 
underside of pebbles; many rounded light gray 
(10YR 7/2) soft masses of carbonates; about 40 
percent gravel; strongly effervescent; moderately 
alkaline; gradual smooth boundary. 

Вк2—24 to 30 inches; grayish brown (2.5Y 5/2) 
gravelly coarse sand; single grain; loose; common 
fine and medium prominent yellowish brown 
(10YR 5/6) Fe concentrations; many discontinuous 
distinct light gray (10YR 7/2) carbonate coatings 
on the underside of pebbles; many fine rounded 
light gray (10YR 7/2) soft masses of carbonates; 
about 25 percent gravel; strongly effervescent; 
moderately alkaline; gradual smooth boundary. 

C—30 to 60 inches; grayish brown (2.5Y 5/2) gravelly 
coarse sand; single grain; loose; common fine and 
medium prominent yellowish brown (10YR 5/6) Fe 
concentrations; common fine rounded light gray 
(10YR 7/2) soft masses of carbonates; about 20 
percent gravel; slightly effervescent; slightly 
alkaline. 


Range in Characteristics 


Depth to carbonates: 10 to 30 inches 
Thickness of the mollic epipedon: 10 to 20 inches 
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A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loamy sand 
Content of rock fragments—0 to 5 percent 


Bw horizon: 
Hue—10YR 
Value—2 to 4 
Chroma—1 to З 
Texture—loamy sand, loamy fine sand, sand, 
gravelly loamy coarse sand, or gravelly sand 
Content of rock fragments—5 to 35 percent 


Bk horizon: 

Hue—10YR or 2.5Y 

Value—4 or 5 

Chroma—2 to 4 

Texture—dominantly sand, loamy sand, coarse 
sand, or loamy coarse sand or the gravelly 
analogs of these textures; subhorizons of the 
very gravelly analogs of these textures in some 
pedons 


C horizon: 

Hue—10YR or 2.5Y 

Value—4 to 7 

Chroma—2 to 4 

Texture—sand, loamy sand, coarse sand, or 
loamy coarse sand or the gravelly analogs of 
these textures 

Content of rock fragments—5 to 35 percent 


1874—Radium loamy sand 


Composition 


Radium and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and slight rises on pitted outwash 
plains 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.7 inches 

Organic matter content: Moderate 


189 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part II of this publication. 


Inclusions 


* Sandberg and similar soils 
* Arvilla and similar soils 

* Forada and similar soils 

* Leafriver and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Rifle Series 


Depth class: Very deep 

Drainage class: Very poorly drained 
Permeability: Moderate or moderately rapid 
Landforms: Outwash plains and moraines 
Parent material: Organic materials 

Slope range: О1о 1 percent 

Taxonomic classification: Euic Typic Borohemists 


Typical Pedon 


Rifle mucky peat, 75 feet west and 50 feet south of the 
northeast corner of sec. 24, Т. 135 N., В. 38 МУ. 


Oe1—0 to 21 inches; mucky peat (hemic material), 
dark brown (7.5YR 3/2) broken face; about 75 
percent herbaceous fibers, 70 percent rubbed; 
weak coarse subangular blocky structure; very 
friable; moderately acid; clear smooth boundary. 

Oe2—21 to 80 inches; mucky peat (hemic material), 
very dark brown (10YR 2/2) broken face; about 90 
percent herbaceous fibers, 35 percent rubbed; 
weak medium platy structure; moderately acid. 


Range in Characteristics 


Depth to carbonates: Greater than 60 inches 
Thickness of the histic epipedon: Greater than 51 
inches 


Ое1 horizon: 
Hue—10YR to 5YR 
Value—2 or 3 
Chroma—1 to 4 
Texture—mucky peat 
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Oe2 horizon: 
Hue—10YR, 7.5YR, or SYR 
Value—2 to 4 
Chroma—2 to 4 
Texture—dominantly mucky peat; muck or peat 
layers with a combined thickness of up to 10 
inches are included in the range 


541—Rifle mucky peat 


Composition 


Rifle and similar soils: About 95 percent 
Inclusions: About 5 percent 


Setting 


Landforms: Depressions on moraines and outwash 
plains 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Mucky peat 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Organic materials 

Flooding: None 

Seasonal high water table: 1 foot above to 1 foot below 
the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 31.8 inches 

Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part 1} of this publication. 


Inclusions 


Epoufette and similar soils 
Egglake and similar soils 
Bluffton and similar soils 
Runeberg and similar soils 
Bluffcreek and similar soils 


Major Uses of the Unit 


Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 
* Forest Land section 


Soil Survey of 


Rockwell Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Upper part—moderate or moderately 
rapid; next part—rapid; lower part—moderately 
slow or moderate 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits over till 

Slope range: 0 to 1 percent 

Taxonomic classification: Coarse-loamy, frigid Typic 
Calciaquolls 


Typical Pedon 


Rockwell loam, 2,400 feet south and 2,200 feet west of 
the northeast corner of sec. 5, T. 132 N., R. 44 W. 


Ар—0 to 10 inches; black (М 2/0) loam, very dark gray 
(N 3/0) dry; weak fine granular structure; friable; 
few very fine roots; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

Ak—10 to 14 inches; black (БҮ 2.5/1) fine sandy loam, 
gray (5Y 5/1) dry; weak fine granular structure; 
friable; few very fine roots; common fine irregular 
light gray (10YR 7/2) carbonate threads; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

Bkg—14 to 27 inches; gray (5Y 5/1) fine sandy loam; 
weak fine subangular blocky structure; friable; few 
very fine roots; common fine irregular light gray 
(10YR 7/2) carbonate threads; violently 
effervescent; moderately alkaline; clear wavy 
boundary. 

2Cg1—27 to 36 inches; dark grayish brown (2.5Y 4/2) 
loamy fine sand; massive; very friable; few fine 
distinct light olive brown (2.5Y 5/6) Fe 
concentrations; about 2 percent gravel; slightly 
effervescent; slightly alkaline; clear wavy 
boundary. 

3Cg2—36 їо 60 inches; grayish brown (2.5Y 5/2) loam; 
massive; friable; common medium prominent 
yellowish brown (10YR 5/6) Fe concentrations; 
common fine irregular light gray (10YR 7/2) 
carbonate threads; about 2 percent gravel; 
strongly effervescent; moderately alkaline. 


Range in Characteristics 


Carbonates: At or near the surface 
Thickness of the mollic epipedon: 7 to 18 inches 
Depth to glacial till: 20 to 40 inches 


A or Ak horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 or 3 
Chroma—0 or 1 


Otter Tail County, Minnesota—Part 1 


Texture—loam 


Bkg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture—sandy loam, fine sandy loam, loam, 
sandy clay loam, or clay loam 


2Cg horizon: 
Hue—2.5Y or 5Y 
Value—5 or 6 
Chroma—1 or 2 
Texture—sand, fine sand, loamy sand, or loamy 
fine sand 


3Cg horizon: 
Hue—2.5Y or 5Y 
Value—5 or 6 
Chroma—1 or 2 
Texture—loam, silt loam, clay loam, or silty clay 
loam 
Content of rock fragments—2 to 8 percent 


63—Rockwell loam 


Composition 


Rockwell and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and swales on lake plains 
Slope range: О to 1 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


* Arveson and similar soils 
* Hamerly and similar soils 
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* Soils in which carbonates have been leached 
* Very poorly drained soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Rockwood Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderate; next part— 
moderately slow; lower part—very slow 

Landform: Drumlins 

Parent material: Till 

Slope range: 2 to 20 percent 

Taxonomic classification: Coarse-loamy, mixed Mollic 
Eutroboralfs 


Typical Pedon 


Rockwood sandy loam, 6 to 12 percent slopes, stony 
(fig. 19), 725 feet west and 750 feet north of the 
southeast corner of sec. 23, T. 137 N., R. 36 W. 


A—9 to 9 inches; very dark gray (10YR 3/1) sandy 
loam, grayish brown (10YR 5/2) dry; weak 
medium subangular blocky structure; very friable; 
common fine and medium roots; about 5 percent 
gravel; strongly acid; abrupt smooth boundary. 

E—9 to 16 inches; brown (10YR 5/3) loamy sand, light 
gray (10YR 7/2) dry; weak medium subangular 
blocky structure; very friable; few very fine roots; 
about 5 percent gravel; moderately acid; clear 
smooth boundary. 

E/B—16 to 27 inches; about 15 percent brown (10YR 
5/3) loamy sand (E), 85 percent dark brown (10YR 
4/9) sandy loam (Bt); weak medium subangular 
blocky structure; friable; many continuous light 
brownish gray (10YR 6/2) sand coatings on faces 
of peds; few very fine roots; about 12 percent 
gravel; moderately acid; clear smooth boundary. 

Bt—27 to 37 inches; dark yellowish brown (10YR 4/4) 
sandy loam; moderate medium subangular blocky 
structure; firm; few discontinuous faint brown 
(10YR 4/3) clay films on faces of peds; about 5 
percent gravel; slightly acid; clear smooth 
boundary. 

BC—37 to 41 inches; yellowish brown (10YR 5/4) 
sandy loam; moderate medium subangular blocky 
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structure; firm; about 2 percent gravel; neutral; 
clear wavy boundary. 

Cd—41 to 60 inches; light olive brown (2.5Y 5 /4) 
sandy loam; weak thick platy soil fragments; firm; 
about 2 percent gravel; slightly effervescent; 
slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 40 to 60 inches 

Depth to dense till: 40 to 60 inches 

Content of rock fragments: 2 to 15 percent gravel; 0 to 
3 percent cobbles 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 to 3 
Texture—sandy loam 


E horizon: 
Hue—10YR 
Value—4 to 6 
Chroma—2 to 4 
Texture—sandy loam or loamy sand 


EB, E/B, B/E, or BE horizon (if it occurs): 
Colors—similar to those of the E and Bt horizons 
Textures—similar to those of the E and Bt 

horizons 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—3 or 4 
Texture—dominantly sandy loam; subhorizons of 
sandy clay loam in some pedons 


Cd horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—3 or 4 
Texture—dominantly sandy loam; subhorizons of 
loamy sand in some pedons 


1319B—Rockwood sandy loam, 2 to 6 
percent slopes, stony 
Composition 


Rockwood and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Drumlins 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Soil Survey of 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: ТІП 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.2 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Becida and similar soils 

* Runeberg and similar soils 

* Paddock and similar soils 

* Blowers and similar soils 

* Areas that have slopes of more than 6 percent 
* Soils that have outwash over till 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part l of this publication: 


* Agronomy section 
* Forest Land section 


1319C—Rockwood sandy loam, 6 to 12 
percent slopes, stony 
Composition 


Rockwood and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Drumlins 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 


Texture of the surface layer: Sandy loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Till 
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Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.0 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


* Becida and similar soils 

* Runeberg and similar soils 

* Paddock and similar soils 

* Blowers and similar soils 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 

* Soils that have outwash over till 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For genera! and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


1319D—Rockwood sandy loam, 12 to 20 
percent slopes, stony 


Composition 


Rockwood and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Drumlins 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 20 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.5 inches 

Organic matter content: Moderate 
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A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part Il of this publication. 


Inclusions 


* Becida and similar soils 

* Runeberg and similar soils 

* Paddock and similar soils 

* Blowers and similar soils 

* Areas that have slopes of more than 20 percent or 
less than 12 percent 

* Soils that have outwash over till 


Major Uses of the Unit 


e Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Roliss Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Upper part —moderately slow; lower 
part—moderately slow or moderate 

Landforms: Lake plains and moraines 

Parent material: Till 

Slope range: 0 to 1 percent 

Taxonomic classification: Fine-loamy, mixed 
(calcareous), frigid Typic Endoaquolls 


Typical Pedon 


Roliss clay loam, 600 feet west and 125 feet north of 
the southeast corner of sec. 19, T. 131 N., R. 43 W. 


Ap—0 to 9 inches; black (М 2/0) clay loam, black 
(10 YR 2/1) dry; moderate medium subangular 
blocky structure parting to weak fine granular; 
friable; few fine roots; about 2 percent gravel; 
slightly effervescent; slightly alkaline; abrupt 
smooth boundary. 

A—9 to 14 inches; black (N 2/0) silty clay loam, dark 
gray (N 4/0) dry; moderate fine subangular blocky 
structure; friable; few fine roots; about 2 percent 
gravel; slightly effervescent; slightly alkaline; clear 
smooth boundary. 

Bg—14 to 17 inches; grayish brown (2.5Y 5/2) silty 
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clay loam; moderate fine subangular blocky 
structure; friable; few fine roots; few fine distinct 
light olive brown (2.5Y 5/6) Fe concentrations; 
about 2 percent gravel; strongly effervescent; 
slightly alkaline; clear wavy boundary. 

2691—17 to 27 inches; light brownish gray (2.5Y 6/2) 
loam; massive; friable; many medium distinct light 
olive brown (2.5Y 5/6) Fe concentrations; common 
fine irregular light gray (10YR 7/2) carbonate 
threads; about 3 percent gravel; strongly 
effervescent; slightly alkaline; gradual wavy 
boundary. 

2Cg2—27 to 60 inches; light brownish gray (2.5Y 6/2) 
loam; massive; friable; many coarse prominent 
yellowish brown (10YR 5/6) Fe concentrations; 
common fine irregular light gray (10YR 7/2) 
carbonate threads; about 3 percent gravel; slightly 
effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 10 inches 
Thickness of the тойс epipedon: 7 to 19 inches 
Content of rock fragments: 0 to 15 percent throughout 


A horizon: 
Hue—10YR or neutral 
Value—2 or 3 
Chroma— or 1 
Texture—clay loam or silty clay loam 


Bg horizon: 
Hue—2.5Y or 5Y 
Value—3 to 5 
Chroma—1 or 2 
Texture—loam, sandy clay loam, clay loam, silty 
clay loam, silt loam, or fine sandy loam 


2C horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 to 4 
Texture—loam or clay loam 


1240—Roliss clay loam 


Composition 


Roliss and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landforms: Flats and swales on lake plains and 
moraines 
Slope range: 0 to 1 percent 
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Component Description 


Texture of the surface layer: Clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.6 inches 

Organic matter content: High 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 


ғ Doran and similar soils 

• Hamerly and similar soils 
* Quam and similar soils 

* Parnell and similar soils 


Major Uses of the Unit 


* Cropland 
° Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Roscommon Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 2 percent 

Taxonomic classification: Mixed, frigid Mollic 
Psammaquents 


Typical Pedon 


Roscommon loamy sand, 50 feet north and 300 feet 
east of the southwest corner of sec. 33, T. 135 N., R. 
38 W. 


Αρ---0 to 6 inches; very dark grayish brown (10YR 3/2) 
loamy sand, dark grayish brown (10YR 4/2) dry; 
weak fine granular structure; very friable; common 
very fine and fine roots; about 2 percent gravel; 
moderately acid; clear smooth boundary. 
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Cg1—6 to 13 inches; dark grayish brown (10YR 4/2) 
sand; single grain; loose; few very fine roots; 
common medium prominent dark brown (7.5YR 
4/4) Fe concentrations and common medium faint 
dark gray (10YR 4/1) Fe depletions; about 1 
percent gravel; neutral; clear smooth boundary. 

Cg2—13 to 23 inches; grayish brown (2.5Y 5/2) sand; 
single grain; loose; common medium prominent 
yellowish red (BYR 4/6) and strong brown (7.5YR 
5/6) Fe concentrations; about 8 percent gravel; 
neutral; clear smooth boundary. 

Cg3—23 to 46 inches; light brownish gray (2.5Y 6/2) 
sand; single grain; loose; few fine distinct light 
olive brown (2.5Y 5/4) Fe concentrations; about 
1 percent gravel; neutral; clear smooth 
boundary. 

Cg4—46 to 60 inches; light brownish gray (2.5Y 6/2) 
sand; single grain; loose; common medium 
prominent yellowish red (SYR 4/6) and common 
fine and medium prominent strong brown (7.5YR 
5/6) Fe concentrations; few black (SYR 2/1) 
manganese concentrations; about 1 percent 
gravel; neutral. 


Range in Characteristics 


Depth to carbonates: О to 60 inches 
Content of rock fragments: 0 to 10 percent gravel 
throughout 


A or Ap horizon: 
` Hue—10YR or neutral 
Value—2 or 3 
Сһгота—0 to 2 
Texture—loamy sand 


Cg horizon: 
Hue—10YR, 2.5Y, or БҮ 
Value—4 to 6 
Chroma—1 to 3 
Texture—dominantly sand, coarse sand, loamy 
sand, or loamy coarse sand; thin subhorizons 
of fine sand in some pedons 


1943—Roscommon loamy sand 


Composition 


Roscommon and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and swales on pitted outwash plains 
Slope range: 0 to 2 percent 
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Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Seasonal high water table: At the surface to 1 foot 
below the surface 

Available water capacity to 60 inches or root-limiting 
layer: About 4.1 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


Leafriver and similar soils 
Nidaros and similar soils 
Duelm and similar soils 
Hubbard and similar soils 
Meehan and similar soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Rosy Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Moderate 

Landforms: Outwash plains and moraines 

Parent material: Glaciofluvial deposits 

Slope range: 0 to 3 percent 

Taxonomic classification: Coarse-loamy, mixed 
Glossaquic Eutroboralfs 


Typical Pedon 


Rosy fine sandy loam, in an area of Bluffcreek-Rosy 
complex, 650 feet north and 150 feet east of the 
southwest corner of sec. 24, T. 134 N., R. 36 W. 
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Ар--0 to 9 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, brown (10ҮН 5/3) dry; weak 
medium subangular blocky structure; very friable; 
common fine and medium roots; slightly acid; 
abrupt smooth boundary. 

E—9 to 11 inches; brown (10ҮН 5/3) sand, pale brown 
(10YR 6/3) dry; single grain; loose; common fine 
roots; slightly acid; clear smooth boundary. 

E/B—11 to 26 inches; about 55 percent brown (10YR 
4/3) loamy sand (E), 45 percent dark yellowish 
brown (10YR 4/4) sandy loam (Bt); weak medium 
subangular blocky structure; very friable; common 
fine and very fine roots; slightly acid; clear smooth 
boundary. 

Bt1—26 to 34 inches; dark yellowish brown (10 YR 4/4) 
fine sandy loam; moderate medium subangular 
blocky structure; friable; few fine and very fine 
roots; common discontinuous faint brown (10YR 
4/3) and few patchy faint dark brown (10YR 3/3) 
clay films on faces of peds and in pores; common 
fine and medium distinct grayish brown (10YR 5/2) 
Fe depletions and few fine distinct strong brown 
(10YR 4/6) Fe concentrations; many discontinuous 
distinct light gray (10YR 7/2) fine sand coatings on 
faces of peds; neutral; clear smooth boundary. 

Bt2-—34 to 40 inches; dark yellowish brown (10YR 4/4) 
loamy sand; weak medium subangular blocky 
structure; very friable; few very fine roots; common 
discontinuous faint brown (10YR 4/3) clay bridging 
and coatings on sand grains; common fine distinct 
grayish brown (10 YR 5/2) Fe depletions; neutral; 
clear smooth boundary. 

Bt3—40 to 48 inches; brown (10YR 4/3) loam; weak 
medium and coarse subangular blocky structure; 
friable; common patchy faint brown (10YR 3/3) 
clay films on faces of peds and in pores; many 
medium and coarse distinct gray (10 YR 5/1) Fe 
depletions and common fine and medium distinct 
very dark grayish brown (10YR 3/2) Fe 
concentrations; neutral; clear smooth boundary. 

2C—48 to 60 inches; stratified light yellowish brown 
(2.5Y 6/3) silt loam and very fine sandy loam and 
pale yellow (БҮ 7/3) sand; massive; friable; 
common medium prominent brownish yellow 
(10YR 6/6) Fe concentrations; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 29 to 60 inches 
Content of rock fragments: О to 3 percent gravel 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
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Chroma—1 or 2 
Texture—fine sandy loam 


E horizon: 
Hue—10YR 
Value — to 6 
Chroma—1 or 2 
Texture—loamy fine sand, loamy sand, loamy very 
fine sand, fine sandy loam, loam, sandy loam, 
or silt loam 


EB, E/B, B/E, or BE horizon (if it occurs): 
Colors—similar to those of the E and Bt horizons 
Textures—similar to those of the E and Bt 

horizons 


Bt horizon: 
Hue—7.5YR or 10YR 
Value—4 or 5 
Chroma—2 to 4 
Texture—loam, fine sandy loam, very fine sandy 
loam, silt loam, or sandy loam 


2C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 7 
Chroma—2 to 4 
Texture—stratified fine sand, sand, loamy sand, 
loamy fine sand, fine sandy loam, very fine 
sandy loam, sandy loam, loam, or silt loam 


624—Rosy sandy loam 


Composition 


Rosy and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landforms: Flats on moraines and outwash plains 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciofluvial deposits 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.1 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
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such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


* Hillview and similar soils 

» Bluffcreek and similar soils 
* Cathro and similar soils 

* Very poorly drained soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part 1 of this publication: 


* Agronomy section 
* Forest Land section 


Rothsay Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderate; lower part— 
moderate or moderately rapid 

Landform: Moraines 

Parent material: Glaciolacustrine deposits 

Slope range: 1 to 18 percent 

Taxonomic classification: Coarse-silty, mixed Udic 
Haploborolls 


Typical Pedon 


Rothsay silt loam, 800 feet east and 4,800 feet north 
of the southwest corner of sec. 10, T. 133 N., R. 44 W. 


Ap— to 9 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; friable; common fine roots; 
neutral; abrupt smooth boundary. 

A—9 to 14 inches; very dark brown (10YR 2/2) silt 
loam, very dark grayish brown (10 YR 3/2) dry; 
weak medium subangular blocky structure; friable; 
common fine roots; neutral; clear smooth 
boundary. 

Bw—14 to 22 inches; dark yellowish brown (10YR 4/4) 
silt loam; weak medium prismatic structure parting 
to moderate fine subangular blocky; friable; 
common fine roots; neutral; clear wavy boundary. 

Bk—22 to 31 inches; brown (10YR 5/3) silt loam; weak 
medium subangular blocky structure; friable; few 
fine roots; common fine irregular light gray (10YR 
7/2) carbonate threads; strongly effervescent; 
moderately alkaline; gradual wavy boundary. 
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C—31 to 60 inches; yellowish brown (10YR 5/4) very 
fine sandy loam; weak thin platy soil fragments; 
very friable; few fine irregular light gray (10YR 7/2) 
carbonate threads; slightly effervescent; slightly 
alkaline. 


Range in Characteristics 


Depth to carbonates: 12 to 30 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: Typically none throughout 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—silt loam 


Bw horizon: 
Hue—10YR 
Value—3 to 5 
Chroma—2 to 4 
Texture—silt loam or very fine sandy loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—silt loam, loam, or very fine sandy loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—2 to 4 
Texture—silt loam or very fine sandy loam 


290—Rothsay silt loam 


Composition 


Rothsay and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and rises on moraines 
Slope range: 1 to 3 percent 


Component Description 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 
Flooding: None 

Depth to the water table: Greater than 6.0 feet 


198 


Available water capacity to 60 inches or root-limiting 
layer: About 12.8 inches 
Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Zell and similar soils 

* Hantho and similar soils 

• Quam and similar soils 

* Soils that have carbonates at or near the surface 
* Areas that have slopes of more than 3 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ІІ of this publication: 


* Agronomy section 


957B2—Rothsay-Zell complex, 2 to 6 
percent slopes, eroded 


Composition 


Rothsay and similar soils: About 55 percent 
Zell and similar soils: About 35 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Component Description 
Rothsay 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 12.7 inches 

Organic matter content: High 
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Zell 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None ` 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.8 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Hantho and similar soils 

* Quam and similar soils 

* Lakepark and similar soils 

* Areas that have slopes of more than 6 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Runeberg Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Upper part—moderate; next part— 
moderately slow; lower part—moderately slow or 
slow 

Landform: Drumlins 

Parent material: Till 

Slope range: 0 to 1 percent 

Taxonomic classification: Coarse-loamy, mixed, frigid 
Typic Endoaquolls 


Typical Pedon 


Runeberg mucky loam, depressional, 2,500 feet south 
and 2,380 feet west of the northeast corner of sec. 13, 
T. 137 N., R. 36 W. 


Α--0 to 10 inches; Маск (М 2/0) mucky loam, very 
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dark gray (10YR 3/1) dry; weak fine subangular 
blocky structure; friable; many fine roots; neutral; 
abrupt smooth boundary. 

Bg1—10 to 14 inches; dark gray (10YR 4/1) loam; 
weak medium subangular blocky structure; friable; 
common fine roots; few fine prominent yellowish 
brown (10YR 5/6) Fe concentrations; about 1 
percent gravel; neutral; clear smooth boundary. 

Bg2—14 to 21 inches; grayish brown (2.5Y 5/2) sandy 
loam; weak medium subangular blocky structure; 
friable; few fine roots; common medium prominent 
brown (7.5 YR 5/4) and strong brown (7.5 YR 5/6) 
Fe concentrations; about 1 percent gravel; neutral; 
clear smooth boundary. 

Bg3—21 to 36 inches; grayish brown (2.5Y 5/2) sandy 
loam; weak medium subangular blocky structure; 
friable; common coarse prominent strong brown 
(7.5 YR 5/6) Fe concentrations; about 1 percent 
gravel; slightly alkaline; clear smooth boundary. 

С91—36 to 48 inches; light brownish gray (2.5Y 6/2) 
sandy loam; massive; friable; few medium 
prominent strong brown (7.5YR 5/6) Fe 
concentrations; few light gray (10ҮН 7/2) 
carbonate concentrations; about 1 percent gravel; 
slightly effervescent; slightly alkaline; clear smooth 
boundary. 

Cg2—48 to 60 inches; light olive gray (5Ү 6/2) sandy 
loam; massive; firm; few fine prominent yellowish 
brown (10YR 5/6) Fe concentrations; few light gray 
(10YR 7/2) carbonate concentrations; about 2 
percent gravel; strongly effervescent; moderately 
alkaline. 


Range in Characteristics 


Depth to carbonates: 24 to 36 inches 
Thickness of the mollic epipedon: 8 to 20 inches 
Content of rock fragments: 3 to 15 percent throughout 


A horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Chroma— to 2 
Texture—mucky loam 


Bg horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—4 or 5 
Chroma—1 or 2 
Texture— sandy loam or loam 


Cg horizon: 
Hue—10YR, 2.5Y, or 5Y 
Value—5 or 6 
Chroma—1 or 2 
Texture—sandy loam 
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701—Runeberg mucky loam, 
depressional 


Composition 


Runeberg and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Depressions between drumlins 
Slope range: 0 to 1 percent 


Component Description 


Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Till 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 8.3 inches 

Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


Inclusions 


• Rockwood and similar soils 

* Blowers and similar soils 

* Paddock and similar soils 

* Becida and similar soils 

* Cathro and similar soils 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Hayland 
* Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


Rushlake Series 


Depth class: Very deep 

Drainage class: Moderately well drained 
Permeability: Rapid 

Landform: Lakeshores 
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Parent material: Beach deposits 

Slope range: 0 to 3 percent 

Taxonomic classification: Mixed, frigid Aquic 
Udipsamments 


Typical Pedon 


Rushlake sand, 2,950 feet west and 4,680 feet north 
of the southeast corner of sec. 20, T. 136 Ν., В. 40 W. 


A—0 to 5 inches; very dark grayish brown (10YR 3/2) 
sand, grayish brown (10YR 5/2) dry; single grain; 
loose; many fine and very fine roots; about 11 
percent gravel; neutral; abrupt smooth 
boundary. 

C1—5 to 22 inches; brown (10YR 5/3) gravelly coarse 
sand; single grain; loose; few very fine roots; about 
31 percent gravel; slightly effervescent; 
moderately alkaline; clear smooth boundary. 

C2—22 to 30 inches; grayish brown (2.5Y 5/2) gravelly 
coarse sand; single grain; loose; about 18 percent 
gravel; slightly effervescent; strongly alkaline; clear 
smooth boundary. 

C3—30 to 42 inches; dark grayish brown (2.5Y 4/2) 
gravelly coarse sand; single grain; loose; about 23 
percent gravel; slightly effervescent; moderately 
alkaline; abrupt smooth boundary. 

C4—42 io 60 inches; grayish brown (2.5Y 5/2) gravelly 
coarse sand; single grain; loose; about 25 percent 
gravel; slightly effervescent; strongly alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 60 inches 
Content of rock fragments: 0 to 35 percent throughout 


A horizon: 
Hue—10YR 
Value—2 to 4 
Chroma—1 to З 
Texture—sand or loamy sand 


C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 6 
Texture—coarse sand, loamy coarse sand, sand, 
or loamy sand 


1120—Rushlake-Hangaard complex 


Composition 


Rushlake and similar soils: About 55 percent 
Hangaard and similar soils: About 35 percent 
Inclusions: About 10 percent 
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Setting 


Landform: Lakeshores 
Slope range: Rushlake—O to 3 percent; Напдаага-0 
to 2 percent 


Component Description 
Rushlake 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Beach deposits 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.9 inches 

Organic matter content: Moderate 


Hangaard 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Beach deposits 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 2.1 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Corliss and similar soils 
* Leafriver and similar soils 
* Nidaros and similar soils 


Major Uses of the Unit 


* Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part 11 of this publication: 


* Agronomy section 
* Forest Land section 


1307—Rushlake sand 


Composition 


Rushlake and similar soils: About 85 percent 
Inclusions: About 15 percent 
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Setting 


Landform: Lakeshores 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Beach deposits 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.6 inches 

Organic matter content: Moderate 


A typical soil series description with range іп 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part И of this publication. 


Inclusions 


* Corliss and similar soils 
Bluffcreek and similar soils 
Hangaard and similar soils 
Leafriver and similar soils 
Nidaros and similar soils 


Major Uses of the Unit 


Cropland 
Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Sandberg Series 


Depth class: Very deep 

Drainage class: Excessively drained 

Permeability: Upper part—moderately rapid or rapid; 
lower part—rapid or very rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 20 percent 

Taxonomic classification: Sandy, mixed Udorthentic 
Haploborolls 


Typical Pedon 
Sandberg loamy sand, 1 to 6 percent slopes (fig. 20), 
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1,380 feet north and 800 feet west of the southeast 
corner of sec. 33, T. 134 N., R. 43 W. 


Ap—O to 8 inches; black (10YR 2/1) loamy sand, very 
dark gray (10YR 3/1) dry; weak fine granular 
structure; friable; common fine and medium roots; 
about 4 percent gravel; slightly acid; abrupt 
smooth boundary. 

A—8 to 12 inches; very dark brown (10YR 2/2) 
gravelly loamy coarse sand, very dark grayish 
brown (10YR 3/2) dry; weak fine subangular 
blocky structure; friable; common fine and medium 
roots; about 20 percent gravel; slightly acid; 
gradual wavy boundary. 

Bw—12 to 19 inches; dark yellowish brown (10YR 3/4) 
gravelly loamy coarse sand; single grain; loose; 
about 17 percent gravel; neutral; clear wavy 
boundary. 

Bk—19 to 29 inches; light olive brown (2.5Y 5/4) 
gravelly coarse sand; single grain; loose; common 
coarse distinct light gray (10YR 7/2) carbonate 
coatings on the underside of pebbles; about 25 
percent gravel; slightly effervescent; slightly 
alkaline; diffuse wavy boundary. 

C—29 to 80 inches; yellowish brown (10YR 5/4) 
gravelly coarse sand; single grain; loose; about 30 
percent gravel; slightly effervescent; slightly 
alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 40 inches 
Thickness of the mollic epipedon: 7 to 16 inches 


Ap horizon: 
Ние--10ҮН 
Value—2 or 3 
Chroma—1 to З 
Texture—loamy sand 
Content of rock fragments—O to 15 percent by 
volume 


A horizon: 

Hue—10YR 

Value—2 or 3 

Chroma—1 to 3 

Texture—loamy sand, loamy coarse sand, 
sandy loam, coarse sandy loam, sand, or 
coarse sand or the gravelly analogs of these 
textures 

Content of rock fragments—5 to 35 percent by 
volume 


Bw horizon: 
Hue—10YR or 7.5 YR 
Value—3 to 5 
Chroma—3 or 4 
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Texture—loamy sand, loamy coarse sand, coarse 
sand, or sand or the gravelly analogs of these 
textures 

Content of rock fragments—5 to 35 percent by 
volume 


Bk horizon: 

Hue—10YR, 7.БҮН, or 2.5Y 

Value—4 to 6 

Chroma—2 to 6 

Texture—coarse sand, sand, or the gravelly 
analogs of these textures 

Content of rock fragments—5 to 35 percent by 
volume 


C horizon: 

Hue—10YR or 7.5 YR 

Value—4 to 6 

Chroma—2 to 6 

Texture—coarse sand, sand, or the gravelly 
analogs of these textures 

Content of rock fragments—5 to 35 percent by 
volume 


258A—Sandberg loamy sand, 0 to 2 
percent slopes 


Composition 


Sandberg and similar soils: About 95 percent 
Inclusions: About 5 percent 


Setting 


Landform: Flats on outwash plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.7 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part H of this publication. 


inclusions 


* Hubbard and similar soils 
* Dorset and similar soils 


Soil Survey of 


« Duelm and similar soils 
* [san and similar soils 
* Areas that have slopes of more than 2 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


258B—Sandberg loamy sand, 1 to 6 
percent slopes 


Composition 


Sandberg and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Summits and backslopes 
Slope range: 1 to 6 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.4 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Arvilla and similar soils 

« Radium and similar soils 

* |san and similar soils 

* Areas that have slopes of more than 6 percent or 
less than 1 percent 

* Nidaros and similar soils 

* Forada and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
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* Pasture 


For general and detailed information concerning 
these uses, see Part |! of this publication: 


* Agronomy section 


258C—Sandberg loamy sand, 6 to 12 
percent slopes 


Composition 


Sandberg and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 6to 12 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.3 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Arvilla and similar soils 

* Clontarf and similar soils 

* |san and similar soils 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 

* Nidaros and similar soils 

* Forada and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
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1219C—Sandberg-Sverdrup complex, 6 to 
12 percent slopes 


Composition 


Sandberg and similar soils: About 55 percent 
Sverdrup and similar soils: About 35 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 
Sandberg 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.6 inches 

Organic matter content: Moderate 


Sverdrup 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.4 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part 1! of this publication. 


Inclusions 


* Clontarf and similar soils 

* Forada and similar soils 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 
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For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


1223D—Sandberg-Arvilla complex, 12 to 
20 percent slopes 


Composition 


Sandberg and similar soils: About 65 percent 
Arvilla and similar soils: About 25 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 20 percent 


Component Description 
Sandberg 


Texture of the surface layer: Coarse sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.3 inches 

Organic matter content: Moderate 


Arvilla 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.0 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Oylen and similar soils 

* Fordville and similar soils 
* Clontarf and similar soils 

* Forada and similar soils 

* Leafriver and similar soils 


Soil Survey of 


* Nidaros and similar soils 
Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Sedgeville Series 


Depth class: Very deep 

Drainage class: Poorly drained and very poorly 
drained 

Permeability: Upper part—moderate or moderately 
rapid; next part—moderate; lower part—rapid or 
very rapid 

Landform: Flood plains 

Parent material: Alluvium 

Slope range: 0 to 2 percent slopes 

Taxonomic classification: Coarse-loamy, mixed, frigid 
Fluvaquentic Endoaquolls 


Typical Pedon 


Sedgeville loam, frequently flooded, 1,300 feet east 
and 200 feet south of the northwest corner of sec. 3, T. 
138 N., R. 38 W., in Becker County, Minnesota: 


A— to 8 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak fine subangular blocky 
structure; very friable; common fine and medium 
roots; about 1 percent gravel; neutral; clear wavy 
boundary. 

Bg—8 to 17 inches; grayish brown (2.5Y 5/2) sandy 
loam; moderate medium subangular blocky 
structure; very friable; few fine and very fine roots; 
few fine prominent yellowish brown (10YR 5/6) Fe 
concentrations; about 5 percent gravel; neutral; 
clear wavy boundary. 

Cg1—17 to 34 inches; grayish brown (2.5Y 5/2) 
coarse sandy loam; massive; very friable; few very 
fine roots; few fine prominent strong brown (7.5 YR 
5/6) Fe concentrations; about 10 percent gravel; 
strongly effervescent; slightly alkaline; gradual 
wavy boundary. 

2Cg2—34 to 60 inches; grayish brown (2.5Y 5/2) 
gravelly loamy coarse sand with dark grayish 
brown (2.5Υ 4/2) strata of siltloam and sandy 
loam; massive; about 30 percent gravel; slightly 
effervescent; slightly alkaline. 
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Range in Characteristics 


Carbonates: At or near the surface 
Thickness of the mollic epipedon: 7 to 16 inches 
Thickness of loamy alluvium: 24 to 40 inches 


A horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 or 3 
Chroma— to 3 
Texture—loam 
Content of rock fragments—O to 15 percent 


Bg horizon: 
Hue—10YR, 2.5Y, or БҮ 
Value—4 to 6 
Chroma—1 or 2 
Texture—loam, silt loam, sandy loam, fine sandy 
loam, or coarse sandy loam 
Content of rock fragments—O to 15 percent 


Cg horizon: 

Hue—2.5Y or 5Y 

Value—4 to 6 

Chroma—1 or 2 

Texture—loam, silt loam, sandy loam, fine sandy 
loam, or coarse sandy loam or stratified with 
these textures 

Content of rock fragments—0 to 15 percent 


2Cg horizon: 

Hue—2.5Y or 5Y 

Value—5 or 6 

Chroma—1 or 2 

Texture—sand, coarse sand, loamy sand, or 
loamy coarse sand or the gravelly analogs of 
these textures 

Content of rock fragments—0 to 35 percent 


1291—8Sedgeville loam, frequently 
flooded 


Composition 


Sedgeville and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Flats on flood plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Very poorly drained 
Dominant parent material: Alluvium 
Frequency of flooding: Frequent 
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Seasonal high waiter table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 8.4 inches 

Organic matter content: Very high 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part 1! of this publication. 


Inclusions 


* Nidaros and similar soils 

* Forada and similar soils 

* Soils that formed in sands 

* Moderately well drained soils 

* Areas that are not subject to flooding 


Major Uses of the Unit 


* Hayland 
• Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
e Forest Land section 


1293—Sedgeville fine sandy loam, rarely 
flooded 


Composition 


Sedgeville and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Flats on flood plains 
Slope range: О1о 2 percent 


Component Description 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Alluvium 

Frequency of flooding: Rare 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.1 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
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section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 


Drainage class: Very poorly drained 


"Soil Properties" section in Part Il of this publication. 
Inclusions 


* Nidaros and similar soils 

* Forada and similar soils 

* Soils that formed in sands 

* Moderately well drained soils 

* Areas that are frequently flooded 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


1396—Sedgeville, Nidaros, and Aquolls 
soils, channeled 


Composition 


Sedgeville and similar soils: About 30 percent 
Nidaros and similar soils: About 30 percent 
Aquolls and similar soils: About 30 percent 
Inclusions: About 10 percent 


Setting 


Landform: Sedgeville—meandering channels; 
Nidaros—depressions on flood plains; Aquolls— 
rises on flood plains and terraces 


Slope range: Sedgeville—O to 2 percent; Nidaros—0 to 


1 percent; Aquolis—O to 2 percent 
Component Description 
Sedgeville 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Alluvium 

Frequency of flooding: Frequent 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 7.8 inches 

Organic matter content: Very high 


Nidaros 


Texture of the surface layer: Muck 
Depth class: Very deep (more than 60 inches) 


Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 11.3 inches 

Organic matter content: Very high 


Aquolls 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Flooding: None 

Seasonal high water table: 0.5 foot above to 1.5 feet 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 9.5 inches 

Organic matter content: High 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section for the Sedgeville and Nidaros soils. Additional 
information specific to this map unit, such as horizon 
depth and textures, is available in the “Soil Properties” 
section in Part Il of this publication. 


Inclusions 


* Wykeham and similar soils 

* Kandota and similar soils 

* Lida and similar soils 

* Oylen and similar soils 

* Duelm and similar soils 

* Areas that have stones on the surface 


Major Uses of the Unit 


• Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part {| of this publication: 


* Agronomy section 
* Forest Land section 


Seelyeville Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Moderately slow to moderately rapid 
Landforms: Lake plains and moraines 

Parent material: Organic materials 

Slope range: 0 to 10 percent 

Тахопотіс classification: Euic Typic Borosaprists 


Otter Tail County, Minnesota— Part | 


Typical Pedon 


Seelyeville muck, 2,225 feet north and 2,075 feet west 
of the southeast corner of sec. 4, T. 137 Ν., R. 36 W. 


Оа1—0 to 8 inches; muck (sapric material), black 
(7.5 YR 2/0) broken face and black (10YR 2/1) 
rubbed; about 30 percent fibers, 2 percent rubbed; 
weak medium subangular blocky structure; friable; 
neutral; abrupt wavy boundary. 

Оа2--8 to 70 inches; muck (sapric material), black 
(10YR 2/1) broken face and rubbed; about 10 
percent fibers, 1 percent rubbed; weak medium 
subangular blocky structure; friable; few thin 
seams of hemic material less than 2 inches thick 
with a combined thickness of less than 10 inches; 
slightly acid; clear smooth boundary. 

Oa3—70 to 80 inches; muck (sapric material), black 
(7.5YR 2/0) broken face and black (10YR 2/1) 
rubbed; about 10 percent fibers, 2 percent rubbed; 
weak medium subangular blocky structure; friable; 
slightly acid. 


Range in Characteristics 


Thickness of the histic epipedon: Greater than 51 
inches 
Depth to carbonates: Typically greater than 60 inches 


Oa horizon: 
Hue—410YR, 7.5YR, or neutral 
Value—2 or 3 
Сһгота—0 to 2 
Texture—muck 


540—Seelyeville muck 


Composition 


Seelyeville and similar soils: About 95 percent 
Inclusions: About 5 percent 


Setting 


Landforms: Depressions on lake plains, outwash 
plains, and moraines 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Muck 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Organic materials 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 
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Available water capacity to 60 inches or root-limiting 
layer: About 24.0 inches 
Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


Epoufette and similar soils 
Egglake and similar soils 
Bluffton and similar soils 
Runeberg and similar soils 
Bluffcreek and similar soils 


Major Uses of the Unit 


Hayland 
Pasture 
Forest land 


For general and detailed information concerning 
these uses, see Part l of this publication: 


* Agronomy section 
* Forest Land section 


1825B—Seelyeville muck, seep land, 1 to 
10 percent slopes 


Composition 


Seelyeville and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Seeps (sidehill seeps) 
Slope range: 1 to 10 percent 


Component Description 


Texture of the surface layer: Muck 

Depth class: Very deep (more than 60 inches) 

Drainage class: Very poorly drained 

Dominant parent material: Organic materials 

Flooding: None 

Seasonal high water table: At the surface to 2 feet 
below the surface 

Available water capacity to 60 inches or root-limiting 
layer: About 24.0 inches 

Organic matter content: Very high 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
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such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Kandota and similar soils 

* Lida and similar soils 

* Bluffton and similar soils 

* Pinelake and similar soils 

* Brandsvold and similar soils 

* Areas that have slopes of more than 10 percent 


Major Uses of the Unit 


* Hayland 
• Pasture 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 


Sioux Series 


Depth class: Very deep 

Drainage class: Excessively drained 

Permeability: Upper part—moderately rapid; lower 
part—rapid or very rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 2 to 40 percent 

Taxonomic classification: Sandy-skeletal, mixed 
Udorthentic Haploborolls 


Typical Pedon 


Sioux loamy sand, 2 to 12 percent slopes, 1,250 feet 
west and 1,425 feet north of the southeast corner of 
sec. 29, T. 132 N., R. 39 W. 


Ар—0 to 10 inches; black (10YR 2/1) loamy sand, 
dark gray (10YR 4/1) dry; weak fine granular 
structure; friable; few fine roots; about 5 percent 
gravel; slightly effervescent; slightly alkaline; 
abrupt smooth boundary. 

A—10 to 14 inches; very dark grayish brown (10YR 
3/2) gravelly loamy sand, grayish brown (10YR 
5/9) dry; weak fine granular structure; friable; few 
fine and very fine roots; about 15 percent gravel; 
slightly effervescent; slightly alkaline; clear wavy 
boundary. 

C—14 to 60 inches; light olive brown (2.5Y 5/3) very 
gravelly coarse sand; single grain; loose; about 50 
percent gravel; strongly effervescent; slightly 
alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 10 inches 


Soil Survey of 


Thickness of the mollic epipedon: 7 to 14 inches 


A horizon: 
Hue—10YR 
Value—2 ог 3 
Chroma—1 
Texture—loamy sand 
Content of rock fragments—5 to 35 percent 


C horizon: 

Hue—10YR or 2.5Y 

Value—4 to 6 

Chroma—2 to 4 

Texture—stratified with gravelly sand, gravelly 
coarse sand, or the very gravelly or extremely 
gravelly analogs of these textures 

Content of rock fragments—averages 35 to 60 
percent 


402C—Sioux loamy sand, 2 to 12 percent 
slopes 


Composition 


Sioux and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 2 to 12 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.3 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part Il of this publication. 


Inclusions 


* Arvilla and similar soils 

* Sandberg and similar soils 

* Radium and similar soils 

* Soils in which carbonates have been leached to the 
subsoil 
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* Areas that have slopes of more than 12 percent 
* Poorly drained soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


402E—Sioux loamy sand, 12 to 40 percent 
slopes 


Composition 


Sioux and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 40 percent 


Component Description 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.3 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part И of this publication. 


Inclusions 


* Arvilla and similar soils 

• Soils in which carbonates have been leached to the 
subsoil 

* Radium and similar soils 

* Areas that have slopes of more than 40 percent or 
less than 12 percent 

* Sandberg and similar soils 

* Nidaros and similar soils 


Major Uses of the Unit 


* Pasture 
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For general and detailed information concerning 
these uses, see Part l of this publication: 


* Agronomy section 


Sisseton Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 2 to 30 percent 

Taxonomic classification: Coarse-loamy, mixed, frigid 
Typic Eutrochrepts 


Typical Pedon 


Sisseton loam, in an area of Sisseton-Heimdal 
complex, 6 to 12 percent slopes, eroded, 1,650 feet 
east and 1,900 feet north of the southwest corner of 
sec. 6, T. 135 N., R. 43 W. 


Ap—0 to 9 inches; dark grayish brown (10YR 4/2) 
loam, light grayish brown (10YR 6/2) dry; weak 
very fine granular structure; very friable; many fine 
roots; about 6 percent gravel; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

Bk—9 to 19 inches; light yellowish brown (10YR 6/4) 
loam; weak medium platy structure parting to 
weak fine subangular blocky; very friable; few fine 
roots; common discontinuous distinct white (10YR 
8/2) carbonate coatings on faces of peds; about 5 
percent gravel; violently effervescent; moderately 
alkaline; clear smooth boundary. 

C—19 to 60 inches; pale brown (10YR 6/3) sandy 
loam; massive; very friable; few discontinuous 
distinct white (10YR 8/2) carbonate coatings on 
faces of peds; about 5 percent gravel; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 8 inches 
Content of rock fragments: 1 to 10 percent throughout 


A horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—2 to 4 
Texture—loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma-—2 to 4 
Texture—loam or silt loam 
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C horizon: 
Hue—2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—sandy loam or loam 


777C2—Sisseton-Heimdal complex, 6 to 
12 percent slopes, eroded 


Composition 


Sisseton and similar soils: About 55 percent 
Heimdal and similar soils: About 35 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 
Sisseton 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic matter content: Moderate 


Heimdal 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.1 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


« Darnen and similar soils 
* Lakepark and similar soils 
* Quam and similar soils 
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* Cathro and similar soils 
* Areas that have slopes of more than 12 percent or 
less than 6 percent 


Major Uses of the Unit 


* Cropland 
» Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


777D2—Sisseton-Heimdal complex, 12 to 
20 percent slopes, eroded 


Composition 


Sisseton and similar soils: About 60 percent 
Heimdal and similar soils: About 30 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 20 percent 


Component Description 
Sisseton 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class:Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic matter content: Moderate 


Heimdal 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.0 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
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such as horizon depth and textures, is available in the 
"Soil Properties" section in Part il of this publication. 


Inclusions 


» Darnen and similar soils 

* Lakepark and similar soils 

* Quam and similar soils 

* Cathro and similar soils 

* Areas that have slopes of more than 20 percent or 
less than 12 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


777E—Sisseton-Heimdal complex, 20 to 
30 percent slopes 


Composition 


Sisseton and similar soils: About 70 percent 
Heimdal and similar soils: About 20 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 20 to 30 percent 


Component Description 
Sisseton 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.1 inches 

Organic matter content: Moderate 


Heimdal 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 
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Available water capacity to 60 inches or root-limiting 
layer: About 8.9 inches 
Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Darnen and similar soils 

* Lakepark and similar soils 

* Quam and similar soils 

* Cathro and similar soils 

* Areas that have slopes of more than 30 percent or 
less than 20 percent 


Major Uses of the Unit 
* Pasture 


For general and detailed information concerning 
these uses, see Part ll of this publication: 


* Agronomy section 


Snellman Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderate or moderately 
rapid; lower part—moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 1 to 45 percent 

Taxonomic classification: Fine-loamy, mixed Typic 
Eutroboralfs 


Typical Pedon 


Snellman sandy loam, 2 to 8 percent slopes (fig. 21), 
1,300 feet east and 1,300 feet south of the northwest 
corner of sec. 4, T. 137 N., R. 38 W. 


Ap—0 to 9 inches; brown (10YR 4/3) sandy loam, light 
brownish gray (10YR 6/2) dry; weak fine granular 
structure; friable; many fine and medium roots; 
neutral; about 3 percent gravel; abrupt smooth 
boundary. 

E—9 to 12 inches; brown (10YR 5/3) sandy loam, light 
gray (10YR 7/2) dry; weak thin platy structure; 
friable; common fine and medium roots; about 3 
percent gravel; neutral; clear irregular boundary. 

Bt1—12 to 15 inches; dark yellowish brown (10YR 4/4) 
sandy loam; moderate fine subangular blocky 
structure; firm; many continuous faint brown 
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(10YR 5/3) sand skeletans on vertical faces of 
peds; common fine and medium roots; about 3 
percent gravel; slightly alkaline; clear irregular 
boundary. 

Bt2—15 to 19 inches; dark yellowish brown (10YR 4/4) 
sandy clay loam; strong medium subangular 
blocky structure; firm; few fine and medium roots; 
common discontinuous faint brown (10YR 4/3) 
clay films and common patchy faint dark brown 
(10YR 3/3) clay films on faces of peds and in 
pores; few discontinuous faint brown (10YR 5/3) 
sand skeletans on vertical faces of peds; about 3 
percent gravel; slightly alkaline; clear wavy 
boundary. 

Bt3—19 to 31 inches; yellowish brown (10YR 5/4) 
sandy clay loam; moderate medium subangular 
blocky structure; firm; few fine and medium roots; 
common discontinuous faint brown (10YR 4/3) 
clay films on faces of peds; about 3 percent gravel; 
neutral; clear wavy boundary. 

С--31 to 60 inches; light yellowish brown (2.5Y 6/4) 
sandy loam; massive; about 5 percent gravel; 
strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 42 inches 

Content of rock fragments: 2 to 15 percent throughout 

Other features: Some pedons have an EB, Е/В, В/Е, or 
BE horizon. 


A or Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—sandy loam or fine sandy loam 


E horizon: 
Hue—10YR 
Value—5 or 6 
Chroma—3 or 4 
Texture—loamy sand, loamy fine sand, fine sandy 
loam, or sandy loam 


EB, E/B, B/E, or BE horizon (if it occurs): 
Colors—similar to those of the E and Bt horizons 
Textures—similar to those of the E and Bt 

horizons 


Bt horizon: 
Hue—10YR or 2.5Y 
Value —3 to 5 
Chroma—3 or 4 
Texture—dominantly sandy clay loam; 
subhorizons of loam, sandy loam, clay loam, or 
fine sandy loam in some pedons 
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C horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—3 or 4 
Texture—sandy loam, fine sandy loam, or loam 


267B—Snellman sandy loam, 2 to 8 
percent slopes 


Composition 


Snellman and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Summits and backslopes 
Slope range: 2 to 8 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.4 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 


* Egglake and similar soils 

* Bluffton and similar soils 

* Cathro and similar soils 

* Areas that have slopes of more than 8 percent 
° Soils that formed in outwash 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Cropland 

° Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 
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267C—Snellman sandy loam, 8 to 15 
percent slopes 


Composition 


Snellman and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 8 to 15 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.3 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part I! of this publication. 


Inclusions 


* Egglake and similar soils 

* Bluffton and similar soils 

* Cathro and similar soils 

* Areas that have slopes of more than 15 percent or 
less than 8 percent 

* Soils that formed in outwash 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part l of this publication: 


* Agronomy section 
* Forest Land section 
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267E—Snellman sandy loam, 15 to 30 
percent slopes 


Composition 


Snellman and similar soils: About 85 percent 
inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 15 to 30 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.1 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Egglake and similar soils 

* Bluffton and similar soils 

* Cathro and similar soils 

* Soils that have slopes of more than 30 percent or 
less than 15 percent 

* Soils that formed in outwash 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 
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267F—Snellman sandy loam, 30 to 45 
percent slopes 


Composition 


Snellman and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 30 to 45 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.1 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part Il of this publication. 


inclusions 


* Egglake and similar soils 

* Bluffton and similar soils 

* Cathro and similar soils 

* Areas that have slopes of more than 45 percent or 
less than 30 percent 

• Soils that formed in outwash 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


776B—Snellman-Sugarbush complex, 2 to 
8 percent slopes 


Composition 


Snellman and similar soils: About 60 percent 
Sugarbush and similar soils: About 30 percent 


Soil Survey of 


Inclusions: About 10 percent 
Setting 


Landform: Moraines 
Position on the landform: Summits and ας 
Slope range: 2 to 8 percent 


Component Description 
Snellman 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.3 inches 

Organic matter content: Moderate 


Sugarbush 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.6 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part {I of this publication. 


Inclusions 


• Bluffcreek and similar soils 
* Epoufette and similar soils 
* Two Inlets and similar soils 
* Wykeham and similar soils 
* Egglake and similar soils 
» Bluffton and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

° Forest land 


For general and detailed information concerning 
these uses, see Part lI of this publication: 


* Agronomy section 
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* Forest Land section 


776C—Snellman-Sugarbush complex, 8 to 
15 percent slopes 


Composition 


Snellman and similar soils: About 60 percent 
Sugarbush and similar soils: About 30 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 8 to 15 percent 


Component Description 
Snellman 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.1 inches 

Organic matter content: Moderate 


Sugarbush 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.0 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Bluffcreek and similar soils 
* Epoufette and similar soils 
Two Inlets and similar soils 
* Wykeham and similar soils 
Egglake and similar soils 

* Cathro and similar soils 
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Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


776E—Snellman-Sugarbush complex, 15 
to 30 percent slopes 


Composition 


Snellman and similar soils: About 55 percent 
Sugarbush and similar soils: About 35 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 15 to 30 percent 


Component Description 
Snellman 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.1 inches 

Organic matter content: Moderate 


Sugarbush 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.9 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in 
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this section. Additional information specific to this 
map unit, such as horizon depth and textures, is 
available in the “Soil Properties" section in Part H of 
this publication. 


Inclusions 


* Bluffcreek and similar soils 
* Epoufette and similar soils 
* Two Inlets and similar soils 
* Wykeham and similar soils 
* Egglake and similar soils 

* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


1218B—Snellman-Lida complex, 1 to 8 
percent slopes 


Composition 


Snellman and similar soils: About 55 percent 
Lida and similar soils: About 30 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Summits and backslopes 
Slope range: 1 to 8 percent 


Component Description 
Snellman 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.5 inches 

Organic matter content: Moderate 


Lida 


Texture of the surface layer: Sandy loam 
Depth class: Very deep (more than 60 inches) 
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Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.0 inches 4 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Egglake and similar soils 

” Bluffton and similar soils 

e Cathro and similar soils 

* Two Inlets and similar soils 

* Wykeham and similar soils 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part l of this publication: 


* Agronomy section 
* Forest Land section 


1218C—Snellman-Lida complex, 8 to 15 
percent slopes 


Composition 


Snellman and similar soils: About 45 percent 
Lida and similar soils: About 40 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 8to 15 percent 


Component Description 
Sneilman 


Texture of the surface layer: Fine sandy loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 
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Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.5 inches 

Organic matter content: Moderate 


Lida 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.1 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 


section. Additional information specific to this map unit, 


such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Egglake and similar soils 

* Bluffton and similar soils 

* Cathro and similar soils 

* Two Inlets and similar soils 

* Wykeham and similar soils 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part l of this publication: 


* Agronomy section 
* Forest Land section 


1218E—Snellman-Lida complex, 15 to 30 
percent slopes 
Composition 


Snellman and similar soils: About 55 percent 
Lida and similar soils: About 30 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 15 to 30 percent 
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Component Description 
Snellman 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 0 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.4 inches 

Organic matter content: Moderate 


Lida 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.1 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part 11 of this publication. 


Inclusions 


* Egglake and similar soils 

* Bluffton and similar soils 

* Cathro and similar soils 

* Two Inlets and similar soils 

* Wykeham and similar soils 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


1218F—Snellman-Lida complex, 30 to 45 
percent slopes 


Composition 


Snellman and similar soils: About 55 percent 
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Lida and similar soils: About ЗО percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 30 to 45 percent 


Component Description 
Snellman 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.1 inches 

Organic matter content: Moderate 


Lida 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.6 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 


section. Additional information specific to this map unit, 


such as horizon depth and textures, is available in the 
"Soil Properties" section in Part I! of this publication. 


inclusions 


* Egglake and similar soils 

o Bluffton and similar soils 

* Cathro and similar soils 

* Two Inlets and similar soils 

* Wykeham and similar soils 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 
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Sugarbush Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderately rapid; lower 
part—rapid or very rapid 

Landforms: Moraines 

Parent material: Glacial outwash 

Slope range: 2 to 30 percent 

Taxonomic classification: Соагѕе-іоату, mixed Typic 
Eutroboralfs 


Typical Pedon 


Sugarbush sandy loam, in an area of Snellman- 
Sugarbush complex, 2 to 8 percent slopes, 1,400 feet 
west and 1,300 feet south of the northeast corner of 
sec. 15, T. 142 N., R. 40 W., in Becker County, 
Minnesota: 


A—0 to З inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak fine granular 
structure; friable; about 3 percent gravel; 
moderately acid; clear smooth boundary. 

E—3 to 13 inches; brown (10YR 5/3) loamy sand, very 
pale brown (10YR 7/3) dry; weak fine subangular 
blocky structure; very friable; about 3 percent 
gravel; slightly acid; gradual smooth boundary. 

Bt—13 to 25 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak medium subangular blocky 
structure; friable; many continuous distinct dark 
brown (7.5YR 4/4) clay films on faces of peds and 
in pores; about 5 percent gravel; slightly acid; clear 
smooth boundary. 

2C—25 to 60 inches; brown (10 YR 5/3) gravelly 
coarse sand; single grain; loose; few coatings of 
carbonate on the underside of pebbles; about 20 
percent gravel; slightly effervescent; slightly 
alkaline. 


Range in Characteristics 


Depth to carbonates: 15 to 30 inches 

Depth to sand and gravel: 15 to 30 inches 

Content of rock fragments: 0 to 15 percent in the 
loamy mantle; 10 to 35 percent in the underlying 
sediments 


A or Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—41 or 2 
Texture—sandy loam 
Content of rock fragments—O to 15 percent 


E horizon: 
Hue—10YR 


Otter Tail County, Minnesota—Part I 


Value—4 to 6 

Chroma—3 or 4 

Texture—loamy sand or loamy coarse sand 
Content of rock fragments—O to 15 percent 


Bt horizon: 
Hue—10YR or 7.5YR 
Value—3 to 5 
Chroma—3 to 6 
Texture—sandy loam or coarse sandy loam 
Content of rock fragments—O to 15 percent 


2C horizon: 
Hue—10YR or 7.5 YR 
Value—5 or 6 
Chroma—3 to 6 
Texture—sand, coarse sand, or the gravelly 
analogs of these textures 
Content of rock fragments—1 0 to 35 percent 


Sverdrup Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderately rapid; lower 
part—rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 18 percent 

Taxonomic classification: Sandy, mixed Udic 
Haploborolls 


Typical Pedon 


Sverdrup sandy loam, 2 to 6 percent slopes, 200 feet 
east and 2,620 feet north of the southwest corner of 
sec. 28, T. 131 N., В. 43 W. 


Ap— to 9 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak medium and 
coarse subangular blocky structure; friable; 
common fine and medium roots; neutral; abrupt 
smooth boundary. 

A—9 to 12 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; weak fine and medium 
subangular blocky structure; friable; common fine 
and very fine roots; neutral; clear wavy boundary. 

Bw1—12 to 19 inches; brown (10YR 4/3) sandy loam; 
weak medium and coarse prismatic structure 
parting to weak medium and coarse subangular 
blocky; friable; few fine and very fine roots; very 
dark grayish brown (10YR 3/2) and very dark 
brown (10YR 2/2) coatings on faces of prisms; 
neutral; gradual wavy boundary. 

2Bw2—19 to 24 inches; dark grayish brown (10YR 
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4/2) loamy sand; weak medium subangular blocky 
structure; friable; few very fine roots; slightly 
alkaline; clear wavy boundary. 

2C1—24 to 31 inches; brown (10YR 4/3) sand; single 
grain; loose; slightly effervescent; moderately 
alkaline; clear irregular boundary. 

2C2—31 to 48 inches; yellowish brown (10YR 5/4) 
sand; single grain; loose; few fine rounded soft 
masses of lime; slightly effervescent; moderately 
alkaline; clear irregular boundary. 

2C3—48 to 60 inches; olive brown (2.5Y 5/3) sand; 
single grain; loose; slightly effervescent; 
moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 15 to 44 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
Thickness of the loamy mantle: 14 to 24 inches 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—sandy loam 
Content of rock fragments—0 to 5 percent 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—2 to 4 
Texture—fine sandy loam, sandy loam, or loam 
Content of rock fragments—9O0 to 5 percent 


2Bw horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—2 to 4 
Texture—loamy fine sand, loamy sand, fine sand, 
or sand 
Content of rock fragments—9O to 5 percent 


2C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—sand, fine sand, or loamy sand 
Content of rock fragments—O0 to 10 percent 


127A—Sverdrup sandy loam, 0 to 2 
percent slopes 


Composition 


Sverdrup and similar soils: About 95 percent 
Inclusions: About 5 percent 
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Setting 


Landform: Flats and slight rises on pitted outwash 
plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.8 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Fordville and similar soils 

* Oylen and similar soils 

* Sandberg and similar soils 

* Forada and similar soils 

* Areas that have slopes of more than 2 percent 


Major Uses of the Unit 


* Cropland 
• Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


127B—Sverdrup sandy loam, 2 to 6 
percent slopes 
Composition 


Sverdrup and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Component Description 


Texture of the surface layer: Sandy loam 
Depth class: Very deep (more than 60 inches) 


Soil Survey of 


Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.4 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Clontarf and similar soils 

* Fordville and similar soils 

* Sandberg and similar soils 

* Forada and similar soils 

* Areas that have slopes of more than 6 percent or 
less than 2 percent 

* Very poorly drained soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part 11 of this publication: 


* Agronomy section 


127C—Sverdrup sandy loam, 6 to 12 
percent slopes 


Composition 


Sverdrup and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.7 inches 
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Organic matter content: Moderate 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in 
this section. Additional information specific to this 
map unit, such as horizon depth and textures, is 
available in the “Soil Properties” section in Part II of 
this publication. 


Inclusions 


* Clontarf and similar soils 

* Fordville and similar soils 

* Sandberg and similar soils 

* Forada and similar soils 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 

* Very poorly drained soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part 1! of this publication: 


* Agronomy section 


1221B—Sverdrup-Sandberg complex, 2 to 
6 percent slopes 


Composition 


Sverdrup and similar soils: About 50 percent 
Sandberg and similar soils: About 35 percent 
Inclusions: About 15 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Component Description 
Sverdrup 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.8 inches 

Organic matter content: Moderate 
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Sandberg 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.4 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Clontarf and similar soils 

* Oylen and similar soils 

* Forada and similar soils 

* Areas that have slopes of more than 6 percent or 
less than 2 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 


Swenoda Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderately rapid; lower 
part—moderately slow or moderate 

Landforms: Lake plains and moraines 

Parent material: Glaciolacustrine deposits over till 

Slope range: 1 to 4 percent 

Taxonomic classification: Coarse-loamy, mixed Pachic 
Udic Haploborolls 


Typical Pedon 


Swenoda fine sandy loam, 1 to 4 percent slopes, 400 
feet north and 2,200 feet west of the southeast corner 
of sec. 32, T. 132 Ν., R. 44 W. 


Ap—O to 9 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10 YR 3/1) dry; weak fine and 
medium subangular blocky structure; friable; many 
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fine and medium roots; neutral; abrupt smooth 
boundary. 

A—9 to 15 inches; very dark brown (10YR 2/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
dry; weak fine and medium subangular blocky 
structure; friable; many fine and medium roots; 
neutral; clear smooth boundary. 

Bw1—15 to 22 inches; very dark grayish brown (10YR 
3/2) fine sandy loam, dark grayish brown (10YR 
4/9) dry; weak fine and medium subangular blocky 
structure; friable; many fine and medium roots; 
neutral; clear smooth boundary. 

Bw2—22 to 29 inches; brown (10YR 4/3) fine sandy 
loam; weak fine subangular blocky structure; 
friable; many very fine and fine roots; neutral; 
abrupt smooth boundary. 

2Bk—29 to 40 inches; grayish brown (2.5Y 5/2) clay 
loam; weak coarse prismatic soil fragments; firm; 
few very fine and fine roots; common medium and 
coarse prominent yellowish brown (10YR 5/8) and 
light olive brown (2.5Y 5/6) Fe concentrations; 
many distinct light gray (10YR 7/2) carbonate 
coatings on faces of peds and in pores; many fine 
rounded light gray (10 YR 7/2) carbonate nodules; 
about 2 percent gravel; violently effervescent; 
moderately alkaline; gradual smooth boundary. 

2C—40 to 60 inches; grayish brown (2.5Y 5/2) clay 
loam; weak coarse prismatic soil fragments; firm; 
common fine and medium distinct light olive brown 
(2.5Y 5/6) Fe concentrations; few distinct light gray 
(10ҮН 7/2) carbonate coatings on faces of peds 
and in pores; few fine rounded light gray (10YR 
7/2) carbonate nodules; about 2 percent gravel; 
strongly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 20 to 40 inches 
Thickness of the mollic epipedon: 16 to 24 inches 
Depth to glacial till: 20 to 40 inches 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—fine sandy loam 
Content of rock fragments—0 to З percent 


Bw horizon: 
Hue—10YR or 2.5Y 
Value—2 to 4 
Chroma—1 to 4 
Texture—sandy loam or fine sandy loam 
Content of rock fragments—O to 15 percent 


2Bk horizon: 
Hue—2.5Y or 5Y 
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Value—4 to 6 

Chroma—2 to 6 

Texture—Ioam or clay loam 

Content of rock fragments—1 to З percent 


2C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 6 
Texture—loam or clay loam 
Content of rock fragments—1 to 10 percent 


293B—Swenoda fine sandy loam, 1 to 4 
percent slopes 


Composition 


Swenoda and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landforms: Flats and rises on lake plains and 
moraines 
Slope range: 1 to 4 percent 


Component Description 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Depth to the water table: 2.5 to 4.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 9.8 inches 

Organic matter content: High 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 
* Hamerly and similar soils 
* Areas that have slopes of more than 4 percent 
Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 
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* Agronomy section 


Sybil Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Upper part—moderately rapid; lower 
part—rapid 

Landforms: Kame moraines and pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 30 percent 

Taxonomic classification: Coarse-loamy, mixed Mollic 
Eutroboralfs 


Typical Pedon 


Sybil loamy sand, in an area of Sybil-Eagleview 
complex, 2 to 8 percent slopes, 3,850 feet north and 
1,400 feet west of the southeast corner of sec. 16, T. 
195 М., R. 39 W. 


Ар—0 to 5 inches; dark brown (10YR 3/3) loamy sand, 
brown (10YR 5/3) dry; weak fine and medium 
granular structure; very friable; common fine roots; 
slightly acid; clear smooth boundary. 

E—5 to 10 inches; dark yellowish brown (10YR 4/4) 
loamy sand, pale brown (10YH 6/3) dry; weak fine 
granular structure; very friable; few fine roots; 
neutral; clear smooth boundary. 

Bt1—10 to 15 inches; dark brown (7.5 YR 4/4) sandy 
loam; moderate fine and medium subangular 
blocky structure; friable; few fine roots; common 
continuous distinct dark brown (10YR 3/3) clay 
films on faces of peds and in pores; common 
discontinuous prominent white (10YR 8/2) sand 
coatings on faces of peds; neutral; clear smooth 
boundary. 

Bt2—15 to 23 inches; dark brown (7.5YR 4/4) loamy 
sand; single grain; loose; few fine roots; common 
patchy faint dark brown (7.5 YR 3/4) clay bridging 
between sand grains; neutral; gradual smooth 
boundary. 

Bt3—23 to 32 inches; dark yellowish brown (10YR 4/4) 
loamy sand; single grain; loose; common 
discontinuous distinct dark brown (7.5 YR 4/4) clay 
occurring as bridges between sand grains and as 
thin lamellae; neutral; gradual smooth boundary. 

C—32 to 80 inches; brown (10YR 5/4) sand; single 
grain; loose; about 5 percent gravel; neutral. 


Range in Characteristics 


Depth to carbonates: 40 to more than 60 inches 

Content of rock fragments: 0 to 10 percent 

Other features: Some pedons have a BE, B/E, or E&Bt 
horizon either above or below the Bt horizon. 
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A or Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 to 3 
Texture—loamy sand or sandy loam 


E horizon: 
Hue—10YR 
Value—4 or 5 
Chroma—2 to 4 
Texture—loamy sand, loamy coarse sand, or 
loamy fine sand 


E&Bt, B/E, or BE horizon (if it occurs): 
Colors—similar to those of the E and Bt horizons 
Textures—similar to those of the E and Bt 

horizons 


Bt horizon: 

Hue—7.5YR or 10YR 

Value—3 to 5 

Chroma—3 to 6 

Texture—dominantly sandy loam, coarse sandy 
loam, or fine sandy loam; subhorizons of sandy 
clay loam, loam, loamy sand, loamy fine sand, 
or sand in some pedons 


2C horizon: 
Ние--10ҮВ, 7.5ΥΗ, or 2.5Y 
Value—5 to 7 
Chroma—2 to 6 
Texture—sand or coarse sand 


1195A—Sybil-Eagleview complex, 0 to 2 
percent slopes 


Composition 


Sybil and similar soils: About 70 percent 
Eagleview and similar soils: About 25 percent 
Inclusions: About 5 percent 


Setting 


Landform: Flats on pitted outwash plains 
Slope range: О to 2 percent 


Component Description 
Sybil 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.3 inches 
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Organic matter content: Moderate 
Eagleview 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.2 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Bluffcreek and similar soils 

* Pinelake and similar soils 

* Forada and similar soils 

* Areas that have slopes of more than 2 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


1195B—Sybil-Eagleview complex, 2 to 8 
percent slopes 
Composition 


Sybil and similar soils: About 60 percent 
Eagleview and similar soils: About 30 percent 
Inclusions: About 10 percent 


Setting 


Landforms: Kame moraines and pitted outwash plains 
Position on the landform: Summits and backslopes 
Slope range: 2 to 8 percent 


Component Description 
Sybil 


Texture of the surface layer: Loamy sand 
Depth class: Very deep (more than 60 inches) 


Soil Survey of 


Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.0 inches : 

Organic matter content: Moderate 


Eagleview 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.3 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


° Bluffcreek and similar soils 

• Almora and similar soils 

* Pinelake and similar soils 

* Forada and similar soils 

* Nidaros and similar soils 

* Areas that have slopes of more than 8 percent or 
less than 2 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

° Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


1195C—Sybil-Eagleview complex, 8 to 15 
percent slopes 
Composition 


Sybil and similar soils: About 60 percent 
Eagleview and similar soils: About 30 percent 
Inclusions: About 10 percent 


Otter Tail County, Minnesota—Part | 


Setting 


Landforms: Kame moraines and pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 8to 15 percent 


Component Description 
Sybil 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.6 inches 

Organic matter content: Moderate 


Eagleview 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.3 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


° Bluffcreek and similar soils 

* Almora and similar soils 

* Pinelake and similar soils 

* Forada and similar soils 

* Nidaros and similar soils 

* Areas that have slopes of more than 15 percent or 
less than 8 percent 


Major Uses of the Unit 


• Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


225 


1195E—Sybil-Eagleview complex, 15 to 
30 percent slopes 


Composition 


Sybil and similar soils: About 60 percent 
Eagleview and similar soils: About 30 percent 
Inclusions: About 10 percent 


Setting 


Landforms: Kame moraines and pitted outwash plains 
Position on the landform: Backslopes and shoulders 
Slope range: 15 to 30 percent 


Component Description 
Sybil 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 6.6 inches 

Organic matter content: Moderate 


Eagleview 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.7 inches 

Organic matter content: Moderately low 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part 11 of this publication. 


inclusions 


е Bluffcreek and similar soils 

* Almora and similar soils 

* Pinelake and similar soils 

* Forada and similar soils 

* Nidaros and similar soils 

* Areas that have slopes of more than 30 percent or 
less than 15 percent 


Major Uses of the Unit 


* Cropland 
» Hayland 
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e Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Two Inlets Series 


Depth class: Very deep 

Drainage class: Somewhat excessively drained 

Permeability: Upper part—moderately rapid; lower 
part—rapid or very rapid 

Landforms: Kame moraines and pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 1 to 50 percent 

Taxonomic classification: Sandy, mixed Psammentic 
Eutroboralfs 


Typical Pedon 


Two Inlets sandy loam, in an area of Lida-Two Inlets 
complex, 8 to 15 percent slopes, 250 feet south and 
1,400 feet east of the northwest corner of sec. 33, T. 
136 N., R. 41W. 


А —0 to 4 inches; black (10YR 2/1) sandy loam, very 
dark gray (10YR 3/1) dry; moderate fine granular 
structure; friable; many fine and medium roots; 
about 2 percent gravel; neutral; abrupt smooth 
boundary. 

E—4 to 9 inches; brown (10YR 4/9) loamy coarse 
sand, brown (10YR 5/3) dry; weak fine subangular 
blocky structure; very friable; common fine to 
coarse roots; many continuous faint dark brown 
(10YR 3/3) and few patchy faint very dark grayish 
brown (10YR 3/2) organic coatings on faces of 
peds and in pores; about 8 percent gravel; neutral; 
abrupt smooth boundary. 

Bt—9 to 11 inches; dark yellowish brown (10YR 4/4) 
sandy loam; moderate medium subangular blocky 
structure; friable; few medium roots; common 
patchy distinct very dark grayish brown (10YR 3/2) 
clay films on faces of peds; about 5 percent gravel; 
slightly acid; clear irregular boundary. 

E&Bt—11 to 30 inches; sand, dark yellowish brown 
(10YR 4/4) (E) and dark brown (10YR 3/3) (Bt); 
weak fine subangular blocky structure; very friable; 
few medium roots; few discontinuous faint dark 
brown (10YR 3/3) clay bridging between sand 
grains; about 5 percent gravel; neutral; gradual 
wavy boundary. 

BC—30 to 38 inches; dark yellowish brown (10YR 3/4) 
gravelly coarse sand; single grain; loose; few 
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medium roots; few faint dark brown (10YR 3/3) 
discontinuous clay bridging on sand and gravel; 
about 34 percent gravel; slightly effervescent; 
moderately alkaline; gradual irregular boundary. 

C—38 to 60 inches; yellowish brown (10YR 5/4) 
gravelly coarse sand; single grain; loose; about 29 
percent gravel; strongly effervescent; moderately 
alkaline. 


Range in Characteristics 


Depth to carbonates: 14 to 40 inches 
Other features: Some pedons have an EB, B/E, BE, or 
Bk horizon. 


A or Ap horizon: 

Hue—10YR 

Value—2 or 3 

Chroma--1 or 2 

Texture—loamy coarse sand, loamy sand, sandy 
loam, or coarse sandy loam or the gravelly 
analogs of these textures 

Content of rock fragments—5 to 35 percent 


E horizon: 

Hue—10YR 

Value—3 to 5 

Chroma—3 or 4 

Texture—loamy sand, loamy coarse sand, sand, 
or coarse sand or the gravelly analogs of these 
textures 

Content of rock fragments—5 to 35 percent 


EB, B/E, or BE horizon (if it occurs): 
Colors—similar to those of the E and Bt horizons 
Textures—similar to those of the E and Bt 
horizons 


Bt horizon: 

Hue—10YR or 7.5YR 

Value—3 or 4 

Chroma—3 or 4 

Texture—dominantly loamy sand, loamy coarse 
sand, coarse sand, or sand or the gravelly 
analogs of these textures; thin subhorizons of 
sandy loam or coarse sandy loam in some 
pedons 

Content of rock fragments—5 to 35 percent 


Bk horizon (if it occurs): 

Hue—10YR or 2.5Y 

Value—4 to 7 

Chroma—2 to 6 

Texture—dominantly coarse sand, sand, or very 
coarse sand or the gravelly analogs of these 
textures; subhorizons that have more than 35 
percent gravel in some pedons 

Content of rock fragments—5 to 35 percent 
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C horizon: 

Hue—10YR 

Value—4 to 6 

Chroma—3 to 6 

Texture—dominantly coarse sand, sand, or very 
coarse sand or the gravelly analogs of these 
textures; subhorizons that have more than 35 
percent gravel in some pedons 

Content of rock fragments—15 to 35 percent 


1015—Udipsamments (cut and fill land) 


Composition 


Udipsamments: 95 percent 
Inclusions: About 5 percent 


Setting 


Landforms: Outwash plains, lake plains, and moraines 
Slope range: 0 to 10 percent 


Component Description 


Texture of the surface layer: Sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.0 inches 

Organic matter content: Very low 


Inclusions 
* Poorly drained soils 
Major Uses of the Unit 
* Wildlife habitat 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Wildlife Habitat section 


1016—Udorthents, loamy (cut and fill 
land) 


Composition 


Udorthents: 95 percent 
Inclusions: About 5 percent 


Component Description 


Texture of the surface layer: Variable 

Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Flooding: None 
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Depth to the water table: Greater than 6.0 feet 
Organic matter content: Very low 


Inclusions 
* Poorly drained soils | 
Major Uses of the Unit 
* Wildlife habitat 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Wildlife Habitat section 


1027—Udorthents, wet substratum (fill 
land) 


Composition 


Udorthents: 95 percent 
Inclusions: About 5 percent 


Inclusions 
* Moderately well drained soils 
Major Uses of the Unit 
* Wildlife habitat 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Wildlife Habitat section 


Urness Series 


Depth class: Very deep 

Drainage class: Very poorly drained 

Permeability: Moderately slow or moderate 

Landforms: Moraines 

Parent material: Coprogenous earth 

Slope range: 0 to 1 percent 

Taxonomic classification: Fine-silty, mixed 
(calcareous), frigid Mollic Fluvaquents 


Typical Pedon 


Urness mucky silt loam, 900 feet west and 150 feet 
north of the southeast corner of sec. 33, T. 136 N., R. 
44 W. 


Ap— to 9 inches; black (N 2/0) mucky silt loam, dark 
gray (10YR 4/1) dry; weak medium subangular 
blocky structure; very friable; many fine roots; 5 
percent shell fragments; violently effervescent; 
moderately alkaline; abrupt smooth boundary. 

C1—9 to 31 inches; very dark gray (N 3/0) mucky silt 
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loam, gray (10YR 5/1) dry; weak medium 
subangular blocky structure; very friable; few fine 
roots; few fine prominent strong brown (7.5 YR 4/6) 
Fe concentrations; 3 percent shell fragments; 
strongly effervescent; moderately alkaline; gradual 
wavy boundary. 

C2—31 to 58 inches; black (10YR 2/1) mucky silt 
loam, gray (10YR 5/1) dry; weak medium 
subangular blocky structure; very friable; common 
medium prominent strong brown (7.5YR 4/6) Fe 
concentrations; 3 percent shell fragments; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C3—58 to 60 inches; black (М 2/0) mucky silt loam, 
very dark gray (10YR 3/1) dry; massive; very 
friable; few fine prominent strong brown (7.5 YR 
4/6) Fe concentrations; 3 percent shell fragments; 
slightly effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 0 to 6 inches 
Content of rock fragments: Typically none throughout 


Ap horizon: 
Hue—10YR, 2.5Y, 5Y, or neutral 
Value—2 to 4 
Chroma— to 2 
Texture—mucky silt loam 


C horizon: 

Hue—10YR, 2.5Y, БҮ, or neutral 

Value—2 to 4 

Chroma—0 to 2 

Texture—loam, silt loam, clay loam, or silty clay 
loam or the mucky analogs of these textures 

Content of shell fragments (by volume)—1 to 25 
percent; mostly fragments of snail shells and 
clam shells 2 to 10 mm in size 


335—Urness mucky silt loam 


Composition 


Urness and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Depressions on moraines 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Mucky silt loam 
Depth class: Very deep (more than 60 inches) 
Drainage class: Very poorly drained 


Soil Survey of 


Dominant parent material: Coprogenous earth 

Flooding: None 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface 

Ponding duration: Very long 

Available water capacity to 60 inches or root-limiting 
layer: About 11.6 inches 

Organic matter content: Very high 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part I! of this publication. 


Inclusions 


* Roliss and similar soils 
* Hamerly and similar soils 
• Haslie and similar soils 


Major Uses of the Unit 


* Cropland 
• Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Vallers Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Moderately slow 

Landforms: Lake plains and moraines 

Parent material: Till 

Slope range: 0 to 2 percent 

Taxonomic classification: Fine-loamy, frigid Typic 
Calciaquolls 


Typical Pedon 


Vallers silty clay loam, 1,250 feet west and 1,400 feet 
north of the southeast corner of sec. 28, T. 131 N., R. 
38 W. 


Ap— to 8 inches; black (М 2/0) silty clay loam, black 
(N 3/0) dry; weak fine and medium subangular 
blocky structure; friable; common fine and medium 
roots; about 2 percent gravel; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

А--8% 14 inches; black (М 2/0) silty clay loam, black 
(10YR 2/1) dry; weak fine subangular blocky 
structure; friable; common fine and medium roots; 


Otter Tail County, Minnesota— Part | 


about 2 percent gravel; strongly effervescent; 
moderately alkaline; clear wavy boundary. 

Bkgi—14 to 18 inches; gray (5Ү 5/1) clay loam; weak 
fine and medium subangular blocky structure; 
friable; few fine roots; common fine and medium 
prominent light olive brown (2.5Y 5/4) Fe 
concentrations; common fine irregular light gray 
(10YR 7/2) soft masses of carbonates; about 2 
percent gravel; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

Bkg2—18 to 24 inches; olive gray (БҮ 5/2) clay loam; 
weak fine and medium subangular blocky 
structure; friable; common fine and medium 
prominent light olive brown (2.5Y 5/6) Fe 
concentrations; common fine irregular light gray 
(10YR 7/2) soft masses of carbonates; about 2 
percent gravel; violently effervescent; moderately 
alkaline; gradual wavy boundary. 

Cg—24 to 60 inches; light olive gray (5Y 6/2) clay 
loam; massive; friable; many medium and coarse 
prominent yellowish brown (10YR 5/6) Fe 
concentrations; common fine irregular light gray 
(10YR 7/2) carbonate threads; common fine 
rounded soft masses of iron; about 2 percent 
gravel; strongly effervescent; moderately alkaline. 


Range in Characteristics 


Carbonates: At or near the surface 
Thickness of the mollic epipedon: 7 to 25 inches 
Content of rock fragments: 2 to 8 percent throughout 


A horizon: 
Hue—10YBR, 2.5Υ, 5Y, or neutral 
Value—2 or 3 
Chroma—O0 or 1 
Texture—silty clay loam 


Bkg horizon: 
Hue—10YR, 2.5Y, SY, or neutral 
Value—3 to 6 
Chroma—0 to 2 
Texture—clay loam, silty clay loam, or loam 


Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 7 
Chroma—1 to 3 
Texture—loam or clay loam 


1317—Vallers silty clay loam 


Composition 


Vallers and similar soils: About 90 percent 
Inclusions: About 10 percent 
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Setting 


Landforms: Flats and swales on lake plains and 
moraines 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Silty clay loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Poorly drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.0 inches 

Organic matter content: High 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part Il of this publication. 


Inclusions 


o Parnell and similar soils 
* Quam and similar soils 
* Hamerly and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Verndale Series 


Depth class: Very deep 

Drainage class: Somewhat excessively drained 

Permeability: Upper part—moderately rapid; next 
part—moderate; lower part—rapid 

Landform: Pitted outwash plains 

Parent material: Glacial outwash 

Slope range: 0 to 12 percent 

Taxonomic classification: Coarse-loamy, mixed Udic 
Argiborolls 


Typical Pedon 


Verndale sandy loam, 0 to 2 percent slopes, 175 feet 
west and 1,225 feet north of the southeast corner of 
sec. 30, T. 136 Ν., В. 39 W. 


230 


Ap— to 9 inches; black (10YR 2/1) sandy loam, very 
dark grayish brown (10YR 3/2) dry; weak medium 
subangular blocky structure; very friable; few fine 
roots; slightly acid; abrupt smooth boundary. 

Bt1—9 to 12 inches; dark yellowish brown (10YR 4/4) 
sandy loam; moderate medium subangular blocky 
structure; friable; common fine roots; common 
continuous faint brown (10YR 3/3 and 4/3) clay 
films on faces of peds; about 1 percent gravel; 
neutral; clear smooth boundary. 

Bt2—12 to 18 inches; dark yellowish brown (10ҮН 4/4) 
sandy loam; moderate medium subangular blocky 
structure; friable; common fine roots; common 
continuous faint brown (10YR 4/3) clay films on 
faces of peds; about 1 percent gravel; neutral; 
clear smooth boundary. 

2Bt3—18 to 21 inches; dark yellowish brown (10YR 
4/4) loamy sand; weak coarse subangular blocky 
structure; very friable; few fine roots; few patchy 
faint brown (10 YR 4/3) clay bridging between sand 
grains; about 1 percent gravel; neutral; clear 
smooth boundary. 

2Bw—21 to 38 inches; yellowish brown (10YR 5/6) 
sand; single grain; loose; about 2 percent gravel; 
neutral; clear smooth boundary. 

2C1—38 to 43 inches; yellowish brown (10YR 5/4) 
sand; single grain; loose; about 1 percent gravel; 
slightly effervescent; slightly alkaline; clear smooth 
boundary. 

2C2—43 to 60 inches; light yellowish brown (10YR 
6/4) sand; single grain; loose; about 1 percent 
gravel; strongly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 24 to more than 50 inches 
Thickness of the mollic epipedon: 7 to 16 inches 
Thickness of the loamy mantle: 14 to 22 inches 


A or Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—sandy loam 
Content of rock fragments—O to 8 percent gravel 


Bt horizon: 
Hue—10YR 
Value—3 to 5 
Chroma—3 or 4 
Texture—sandy loam, coarse sandy loam, fine 
sandy loam, or loam 
Content of rock fragments—0 to 8 percent gravel 


2Bt horizon: 
Hue—10YR, 7.5YR, or 2.5Y 


Soil Survey of 


Value—4 or 5 

Chroma—3 to 6 

Texture—loamy sand or loamy coarse sand 
Content of rock fragments—O to 15 percent gravel 


2Bw horizon: 
Hue—10YR, 7.5YR, or 2.5Y 
Value—4 or 5 
Chroma—3 to 6 
Texture—loamy sand, loamy coarse sand, sand, 
or coarse sand 
Content of rock fragments—O to 15 percent gravel 


2C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 7 
Chroma—2 to 4 
Texture—sand or coarse sand 
Content of rock fragments—0 to 15 percent gravel 


567A—Verndale sandy loam, 0 to 2 
percent slopes 


Composition 


Verndale and similar soils: About 95 percent 
Inclusions: About 5 percent 


Setting 


Landform: Flats on pitted outwash plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.3 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Abbeylake and similar soils 

* Almora and similar soils 

* Oylen and similar soils 

* Pinelake and similar soils 

* Areas that have slopes of more than 2 percent 
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Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


567B—Verndale sandy loam, 2 to 6 
percent slopes 


Composition 


Verndale and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Component Description 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 4.8 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Abbeylake and similar soils 

* Almora and similar soils 

* Oylen and similar soils 

* Pinelake and similar soils 

* Areas that have slopes of more than 6 percent or 
less than 2 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 
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* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


1131B—Verndale-Abbeylake complex, 1 
to 6 percent slopes 


Composition 


Verndale and similar soils: About 60 percent 
Abbeylake and similar soils: About 30 percent 
Inclusions: About 10 percent 


Setting 


Landform: Pitted outwash plains 
Position on the landform: Summits and backslopes 
Slope range: 1 to 6 percent 


Component Description 
Verndale 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.5 inches 

Organic matter content: Moderate 


Abbeylake 


Texture of the surface layer: Loamy sand 

Depth class: Very deep (more than 60 inches) 

Drainage class: Excessively drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.9 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


inclusions 


* Oylen and similar soils 
* Pinelake and similar soils 
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* Forada and similar soils 

* Nidaros and similar soils 

* Areas that have slopes of more than 6 percent or 
less than 1 percent 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


ҮҮ Water 


General Description 


* Naturally occurring basins of surface water 


1356—Water, miscellaneous 


Composition 


Water: 95 percent 
Inclusions: About 5 percent 


General Description 


* Small manmade areas that are used for industrial, 
sanitary, or mining applications and that contain water 
most of the year 


inclusions 
* Dike banks 


Waukon Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Till 

Slope range: 1 to 35 percent 

Taxonomic classification: Fine-loamy, mixed Mollic 
Eutroboralfs 


Typical Pedon 


Waukon loam, 6 to 12 percent slopes, eroded, 2,400 
feet west and 2,420 feet south of the northeast corner 
of sec. 27, T. 131 N., R. 38 W. 


Αρ---0 їо 8 inches; very dark grayish brown (10YR 3/2) 


Soil Survey of 


loam, dark grayish brown (10YR 4/2) dry; weak 
fine and medium subangular blocky structure; 
friable; common medium and fine roots; about 3 
percent gravel; neutral; abrupt smooth boundary. 

Bt1—-8 to 17 inches; brown (10YR 4/3) clay loam; 
weak coarse prismatic structure parting to . 
moderate fine and medium subangular blocky; 
firm; few fine roots; common continuous faint dark 
brown (10YR 3/3) clay films on faces of peds; 
common discontinuous faint very dark grayish 
brown (10YR 3/2) organic coatings on faces of 
peds; about 3 percent gravel; neutral; clear wavy 
boundary. 

Bt2—17 to 27 inches; brown (10YR 4/3) clay loam; 
weak medium prismatic structure parting to 
moderate fine and medium subangular blocky; 
firm; few fine roots; many discontinuous faint very 
dark grayish brown (10YR 3/2) clay films on faces 
of peds; common discontinuous distinct very dark 
brown (10YR 2/2) organic coatings in root 
channels; about 3 percent gravel; neutral; gradual 
wavy boundary. 

Bk—27 to 34 inches; light olive brown (2.5Y 5/4) loam; 
weak medium subangular blocky structure; firm; 
few fine roots; few patchy prominent very dark 
brown (10YR 2/2) organic coatings in root 
channels; many fine irregular carbonate threads; 
few fine rounded iron-manganese concretions; 
about 3 percent gravel; strongly effervescent; 
slightly alkaline; gradual wavy boundary. 

C—34 to 60 inches; light olive brown (2.5Y 5/4) loam: 
massive; firm; few fine irregular light gray (10YR 
7/2) carbonate threads; few fine rounded soft 
masses of iron; about 3 percent gravel; slightly 
effervescent; moderately alkaline. 


Range in Characteristics 


Depth to carbonates: 18 to 48 inches 
Content of rock fragments: 2 to 8 percent throughout 


A or Ap horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—loam 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—3 to 6 
Texture—loam or clay loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—3 or 4 


Otter Tail County, Minnesota—Part | 


Texture—loam or clay loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—5 or 6 
Chroma—3 or 4 
Texture—loam or clay loam 


38B—Waukon loam, 2 to 6 percent slopes 


Composition 


Waukon and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Summits and backslopes 
Slope range: 2 to 6 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.6 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Parnell and similar soils 

e Gonvick and similar soils 

* Quam and similar soils 

• Cathro and similar soils 

* Areas that have slopes of more than 6 percent 

* Soils in which carbonates are closer to the surface 
than in the Waukon soil 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

° Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 
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* Agronomy section 
* Forest Land section 


38C2—Waukon loam, 6 to 12 percent 
slopes, eroded 


Composition 


Waukon and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.6 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in 
this section. Additional information specific to this 
map unit, such as horizon depth and textures, is 
available in the "Soil Properties” section in Part II of 
this publication. 


Inclusions 


* Parnell and similar soils 

* Gonvick and similar soils 

* Areas that have stones on the surface 

* Cathro and similar soils 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 

* Soils in which carbonates are closer to the surface 
than in the Waukon soil 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

° Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 
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* Agronomy section 
* Forest Land section 


38D2—Waukon loam, 12 to 20 percent 
slopes, eroded 


Composition 


Waukon and similar soils: About 85 percent 
inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 20 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.6 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in 
this section. Additional information specific to this 
map unit, such as horizon depth and textures, is 
available in the "Soil Properties" section in Part II of 
this publication. 


Inclusions 


* Parnell and similar soils 

* Gonvick and similar soils 

* Areas that have stones on the surface 

* Cathro and similar soils 

* Areas that have slopes of more than 20 percent or 
less than 12 percent 

* Soils in which carbonates are closer to the surface 
than in the Waukon soil 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 


Soil Survey of 


* Forest Land section 


38E—Waukon loam, 20 to 30 percent 
slopes 


Composition 


Waukon and similar soils: About 85 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 20 to 30 percent 


Component Description 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.7 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in 
this section. Additional information specific to this 
map unit, such as horizon depth and textures, is 
available in the “Soil Properties" section in Part II of 
this publication. 


Inclusions 


* Parnell and similar soils 

* Quam and similar soils 

* Cathro and similar soils 

* Areas that have slopes of less than 20 percent 

* Areas that have stones on the surface 

* Soils in which carbonates are closer to the surface 
than in the Waukon soil 


Major Uses of the Unit 


* Hayland 
* Pasture 
* Forestland 


For general and detailed information concerning 
these uses, see Part 11 of this publication: 


* Agronomy section 
* Forest Land section 
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1104B—Waukon-Dorset complex, 1 to 6 
percent slopes 


Composition 


Waukon and similar soils: About 55 percent 
Dorset and similar soils: About 35 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Summits and backslopes 
Slope range: 1 to 6 percent 


Component Description 
Waukon 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.7 inches 

Organic matter content: High 


Dorset 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.0 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part ΙΙ of this publication. 


Inclusions 


* Gonvick and similar soils 
* Peever and similar soils 
* Corliss and similar soils 
* Almora and similar soils 
* Parnell and similar soils 
* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
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* Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
* Forest Land section 


1104C—Waukon-Dorset complex, 6 to 12 
percent slopes, eroded 


Composition 


Waukon and similar soils: About 55 percent 
Dorset and similar soils: About 35 percent 
Inclusions: About 10 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 
Waukon 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.7 inches 

Organic matter content: High 


Dorset 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.7 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


• Gonvick and similar soils 
* Peever and similar soils 


236 Soil Survey of 


* Corliss and similar soils 
* Almora and similar soils 
* Parnell and similar soils 
* Cathro and similar soils 


Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 


Major Uses of the Unit 


* Cropland 
* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


1104D—Waukon-Dorset complex, 12 to 20 


percent slopes, eroded 
Composition 


Waukon and similar soils: About 50 percent 
Dorset and similar soils: About 35 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 12 to 20 percent 


Component Description 
Waukon 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.7 inches 

Organic matter content: High 


Dorset 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 3.9 inches 


“Soil Properties" section in Part II of this publication. 
Inclusions 


* Gonvick and similar soils 
* Peever and similar soils 
* Corliss and similar soils 
* Almora and similar soils 
* Parnell and similar soils 
* Cathro and similar soils 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forestland 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


1217E—Waukon-Lida complex, 20 to 35 
percent slopes 


Composition 


Waukon and similar soils: About 50 percent 
Lida and similar soils: About 35 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 20 to 35 percent 


Component Description 
Waukon 


Texture of the surface layer: Loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.6 inches 

Organic matter content: High 
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Lida 


Texture of the surface layer: Sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glacial outwash 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 5.4 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part II of this publication. 


inclusions 


* Parnell and similar soils 

* Cathro and similar soils 

* Two Inlets and similar soils 

е Areas that have stones on the surface 

* Areas that have slopes of less than 20 percent 


Major Uses of the Unit 


* Hayland 
* Pasture 
* Forest land 


For general and detailed information concerning 
these uses, see Part ΙΙ of this publication: 


* Agronomy section 
* Forest Land section 


Weetown Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Colluvium over till 

Slope range: 1 to 3 percent 

Taxonomic classification: Fine-loamy, mixed Pachic 
Udic Argiborolls 


Typical Pedon 


Weetown fine sandy loam, in an area of Friberg- 
Weetown complex, 250 feet west and 550 feet north of 
the southeast corner of sec. 32, T. 134 N., Н. 42 W. 


Ap— to 9 inches; very dark gray (10YR 3/1) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
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dry; weak fine and medium subangular blocky 
structure; friable; common fine and medium roots; 
about 1 percent gravel; neutral; abrupt smooth 
boundary. 

A—9 to 27 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10 YR 3/1) dry; weak fine and 
medium subangular blocky structure; friable; 
common fine and medium roots; about 1 percent 
gravel; neutral; clear wavy boundary. 

BE—27 to 31 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; 
moderate fine subangular blocky structure; friable; 
common fine and medium roots; about 2 percent 
gravel; neutral; gradual wavy boundary. 

Bt1—31 to 41 inches; dark yellowish brown (10YR 4/4) 
loam; moderate medium prismatic structure 
parting to moderate medium subangular blocky; 
firm; common fine distinct yellowish brown (10YR 
5/6) Fe concentrations; common very fine and fine 
roots; common fine distinct dark grayish brown 
(10YR 4/2) clay films on faces of peds and in 
pores; about 3 percent gravel; slightly acid; clear 
wavy boundary. 

Bt2—41 to 51 inches; dark brown (10YR 3/3) loam; 
moderate medium subangular blocky structure; 
friable; common medium distinct yellowish brown 
(10YR 5/6) Fe concentrations and common fine 
prominent grayish brown (2.5Y 5/2) Fe depletions; 
common fine faint very dark grayish brown (10YR 
3/2) clay films on faces of peds and in pores; few 
fine and medium soft masses of iron oxide; about 
3 percent gravel; slightly acid; gradual smooth 
boundary. 

Bk—51 to 60 inches; olive brown (2.5Y 4/4) fine sandy 
loam; weak medium subangular blocky structure; 
friable; common fine and medium distinct grayish 
brown (2.5Y 5/2) Fe depletions and few medium 
prominent yellowish brown (10YR 5/6) Fe 
concentrations; about 5 percent gravel; common 
fine and medium light gray (10YR 7/2) carbonate 
threads; slightly effervescent; slightly alkaline. 


Range in Characteristics 


Depth to carbonates: 25 to more than 60 inches 
Thickness of the mollic epipedon: 16 to 48 inches 
Content of rock fragments: 1 to 10 percent throughout 


Ap or A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—sandy loam, fine sandy loam, loam, or 
silt loam 
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Bt horizon: 
Hue—10YR or 2.5Y 
Value—3 to 5 
Chroma—3 or 4 
Texture—sandy clay loam, sandy loam, fine sandy 
loam, or loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 6 
Texture—sandy loam, fine sandy loam, or loam 


Winger Series 


Depth class: Very deep 

Drainage class: Poorly drained 

Permeability: Upper part—moderate; lower part— 
moderately slow or moderate 

Landforms: Lake plains and moraines 

Parent material: Glaciolacustrine deposits over till 

Slope range: 0 to 1 percent 

Taxonomic classification: Fine-silty, frigid Typic 
Calciaquolls 


Typical Pedon 


Winger silt loam, 2,000 feet east and 200 feet north of 
the southwest corner of sec. 7, T. 132 N., R. 44 W. 


Ap—O to 10 inches; black (М 2/0) silt loam, very dark 
gray (N 3/0) dry; weak fine and medium angular 
blocky structure; friable; many very fine and fine 
roots; strongly effervescent; moderately alkaline; 
abrupt smooth boundary. 

Ak—10 to 16 inches; very dark gray (N 2/0) silty clay 
loam, dark gray (N 4/0) dry; weak fine and 
medium angular blocky structure; friable; common 
very fine and fine roots; many very fine and fine 
light gray (10YR 7/2) carbonate threads; strongly 
effervescent; moderately alkaline; clear smooth 
boundary. 

Bkg1—16 to 21 inches; gray (5Y 5/1) silty clay loam; 
weak fine and medium angular blocky structure; 
firm; common very fine and fine roots; few fine 
carbonate threads; violently effervescent; 
moderately alkaline; clear smooth boundary. 

Bkg2—21 to 29 inches; gray (5Y 5/1) silty clay loam; 
weak fine and medium angular blocky structure; 
firm; few very fine and fine roots; strongly 
effervescent; moderately alkaline; clear wavy 
boundary. 

2Cgy—29 to 60 inches; pale olive (5Y 6/3) clay loam; 
massive; firm; common very fine and fine 
prominent dark yellowish brown (10YR 4/6) Fe 
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concentrations; common very fine and fine light 
gray (10YR 7/2) carbonate threads; common fine 
and medium nests of gypsum; about 3 percent 
gravel; strongly effervescent; moderately alkaline. 


Range in Characteristics 


Carbonates: At or near the surface 
Thickness of the mollic epipedon: 8 to 24 inches 
Depth to glacial till: 24 to 40 inches 


Ap horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Chroma— or 1 
Texture—silt loam 


Ak horizon: 
Hue—10YR to 5Y or neutral 
Value—2 or 3 
Chroma— or 1 
Texture—silt loam or silty clay loam 


Bkg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 or 2 
Texture—silt loam, silty clay loam, or loam 


Cg horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—4 to 3 
Texture—-silt loam or silty сіау loam 


2Cgy horizon: 
Hue—2.5Y or 5Y 
Value—4 to 6 
Chroma—1 to 3 
Texture—loam or clay loam 
Content of rock fragments—2 to 10 percent 


107—Winger silt loam 


Composition 


Winger and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landforms: Flats and swales on lake plains and 
moraines 
Slope range: 0 to 1 percent 


Component Description 


Texture of the surface layer: Silt loam 
Depth class: Very deep (more than 60 inches) 
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Drainage class: Poorly drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Depth to the water table: 0.5 foot to 1.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 11.8 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part I! of this publication. 


inclusions 


* Quam and similar soils 

• Mcintosh and similar soils 

• Soils in which carbonates have been leached to the 
subsoil 

* Soils that have a loamy surface layer and subsoil 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


Wolverton Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderately rapid; next 
part—rapid; lower part—moderately slow 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits over till 

Slope range: О to 2 percent 

Taxonomic classification: Coarse-loamy, mixed Aquic 
Calciborolls 


Typical Pedon 


Wolverton very fine sandy loam, 2,375 feet west and 
1,250 feet north of the southeast corner of sec. 31, T. 
133 N., R. 44 W. 


Ар—0 to 8 inches; black (10YR 2/1) very fine sandy 
loam, very dark gray (10YR 3/1) dry; weak fine 
and medium subangular blocky structure; friable; 
few fine and very fine roots; strongly effervescent; 
slightly alkaline; abrupt smooth boundary. 

Ak—8 to 16 inches; very dark gray (10YR 3/1) very 
fine sandy loam, dark gray (10YR 4/1) dry; weak 
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fine and medium subangular blocky structure; 
friable; few fine and very fine roots; many very fine 
soft masses of carbonate; violently effervescent; 
moderately alkaline; clear smooth boundary. 

Bk1—16 to 27 inches; olive brown (2.5Y 4/2) very fine 
sandy loam; weak fine and medium subangular 
blocky structure; friable; common fine and very 
fine roots; common fine irregular carbonate 
threads; violently effervescent; moderately 
alkaline; clear smooth boundary. 

Bk2—27 to 34 inches; olive brown (2.5Y 4/3) very fine 
sandy loam; weak fine and medium subangular 
blocky structure; very friable; common fine distinct 
light yellowish brown (2.5Y 6/3) Fe concentrations; 
common fine irregular carbonate threads; violently 
effervescent; moderately alkaline; clear smooth 
boundary. 

2Bkgy—34 to 45 inches; grayish brown (2.5Y 5/2) clay 
loam; weak medium prismatic structure parting to 
weak fine subangular blocky; firm; common fine 
and medium prominent dark yellowish brown 
(10YR 4/6) Fe concentrations; many fine and 
medium irregular nests of gypsum; common fine 
irregular carbonate threads; common fine rounded 
Soft masses of iron manganese; about 2 percent 
gravel; violently effervescent; moderately alkaline; 
clear smooth boundary. 

2Cg—45 to 80 inches; grayish brown (2.5Y 5/2) clay 
loam; weak medium prismatic soil fragments; firm; 
many fine and medium prominent dark yellowish 
brown (10YR 4/6) Fe concentrations; common 
medium irregular nests of gypsum; common fine 
rounded soft masses of iron manganese; about 2 
percent gravel; slightly effervescent; slightly 
alkaline. 


Range in Characteristics 


Carbonates: At the surface 

Thickness of the mollic epipedon: 7 to 16 inches 

Depth to fine-loamy glacial till: 20 to 40 inches 

Content of rock fragments: Generally none in the 
upper part; 1 to 10 percent in the underlying 
glacial till 


Ap or Ak horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—fine sandy loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—3 to 6 
Chroma--1 to 4 
Texture—loamy very fine sand, loamy fine sand, 
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loamy sand, very fine sandy loam, fine sandy 
loam, or sandy loam 


2C horizon: 
Hue—2.5Y 
Value—5 or 6 
Chroma—1 to 4 
Texture—clay loam, silty clay loam, or loam 
Content of rock fragments—1 to 10 percent 


1322—Wolverton very fine sandy loam 


Composition 


Wolverton and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and slight rises on lake plains 
Slope range: 0 to 2 percent 


Component Description 


Texture of the surface layer: Very fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Glaciolacustrine deposits 
over till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.4 inches 

Organic matter content: Moderate 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties" section in Part Il of this publication. 


Inclusions 


* Hamerly and similar soils 
* Doran and similar soils 

* Mustinka and similar soils 
« Rockwell and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 
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Wykeham Series 


Depth class: Very deep 

Drainage class: Moderately well drained 

Permeability: Upper part—moderate or moderately 
rapid; lower part—moderate ` 

Landform: Moraines 

Parent material: Till 

Slope range: 1 to 5 percent 

Taxonomic classification: Fine-loamy, mixed Aquic 
Eutroboralfs 


Typical Pedon 


Wykeham fine sandy loam, 2,000 feet north and 2,200 
feet east of the southwest corner of sec. 12, T. 131 N., 
R. 36 W. 


Ар—0 to 8 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
weak medium subangular blocky structure; very 
friable; common very fine and fine roots; about 2 
percent gravel; slightly acid; abrupt smooth 
boundary. 

B/E—8 to 14 inches; sandy loam, about 90 percent 
dark yellowish brown (10YR 4/4) (Bt) and 10 
percent brown (10YR 5/3) (E); weak medium 
subangular blocky structure; very friable; few very 
fine and fine roots; about 2 percent gravel; neutral; 
clear smooth boundary. 

Bt1—14 to 21 inches; dark yellowish brown (10YR 4/4) 
sandy clay loam; moderate medium subangular 
blocky structure; firm; few very fine and fine roots; 
common faint dark brown (10YR 3/3) clay films on 
faces of peds; few fine distinct grayish brown 
(10YR 5/2) Fe depletions and common fine 
distinct yellowish brown (10ҮН 5/8) Fe 
concentrations; about 2 percent gravel; neutral; 
clear smooth boundary. 

Bt2—21 to 28 inches; dark yellowish brown (10YR 4/4) 
sandy clay loam; moderate medium subangular 
blocky structure; firm; few very fine and fine roots; 
common distinct very dark grayish brown (10YR 
3/2) clay films on faces of peds and in pores; 
common medium prominent grayish brown (2.5Y 
5/2) Fe depletions and common medium distinct 
yellowish brown (10YR 5/8) Fe concentrations; 
about 2 percent gravel; neutral; clear smooth 
boundary. ! 

BC—28 to 31 inches; yellowish brown (10YR 5/4) 
sandy loam; weak thick platy structure; friable; few 
very fine and fine roots; common prominent 
grayish brown (2.5Y 5/2) clay films in pores; 
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common fine distinct yellowish brown (10YR 5/8) 
Fe concentrations; few light gray (10YR 7/2) 
carbonate threads; about 5 percent gravel; neutral; 
clear smooth boundary. 

C—31 to 60 inches; light olive brown (2.5Y 5/4) sandy 
loam; massive; weak thick platy soil aggregates; 
friable; few fine prominent yellowish red (5ΥΗ 5/8) 
Fe concentrations; common light gray (10YR 7/2) 
carbonate threads; about 5 percent gravel; 
strongly effervescent; moderately alkaline. 


Range in Characteristics 
Depth to carbonates: 20 to 50 inches 


A or Ap horizon: 
Ние--10ҮН 
Value—2 or 3 
Chroma—1 to З 
Texture—fine sandy loam 
Content of rock fragments—2 to 15 percent 


E horizon: 
Hue—10YR 
Value—4 or 5 
Chroma—2 to 4 
Texture—sandy loam, fine sandy loam, loamy fine 
sand, or loamy sand 
Content of rock fragments—2 to 15 percent 


EB, E/B, B/E, or BE horizon (if it occurs): 
Colors—similar to those of the E and Bt horizons 
Textures—similar to those of the E and Bt 

horizons 


Bt horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—3 to 8 
Texture—sandy loam, fine sandy loam, sandy clay 
loam, or loam 
Content of rock fragments—2 to 20 percent 


C horizon: 
Hue—10YR or 2.5Y 
Value—4 or 5 
Chroma—3 to 6 
Texture—sandy loam or fine sandy loam 
Content of rock fragments—2 to 20 percent 


121—Wykeham fine sandy loam 


Composition 


Wykeham and similar soils: About 90 percent 
Inclusions: About 10 percent 
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Setting 


Landform: Moraines 
Position on the landform: Footslopes and toeslopes 
Slope range: 1 to 3 percent 


Component Description 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Moderately well drained 

Dominant parent material: Till 

Flooding: None 

Depth to the water table: 2.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 8.5 inches 

Organic matter content: High 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties” section in Part II of this publication. 


Inclusions 


* Egglake and similar soils 

* Bluffton and similar soils 

• Cathro and similar soils 

o Snellman and similar soils 

* Soils that formed in outwash 

* Areas that have stones on the surface 


Major Uses of the Unit 


* Cropland 

* Hayland 

* Pasture 

* Forest land 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
* Forest Land section 


Wyndmere Series 


Depth class: Very deep 

Drainage class: Somewhat poorly drained 

Permeability: Moderately rapid 

Landform: Lake plains 

Parent material: Glaciolacustrine deposits 

Slope range: 0 to 3 percent 

Taxonomic classification: Coarse-loamy, frigid Aeric 
Calciaquolls 
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Typical Pedon 


Wyndmere fine sandy loam, 1,900 feet east and 2,500 
feet north of the southwest corner of sec. 29, T. 131 
Ν., R.44 W. 


Ар—0 to 12 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak coarse 
subangular blocky structure; very friable; common 
fine and very fine roots; strongly effervescent; 
moderately alkaline; abrupt smooth boundary. 

Abk—12 to 16 inches; very dark gray (10YR 3/1) fine 
sandy loam, dark grayish brown (2.5Y 4/2) dry; 
weak coarse subangular blocky structure; very 
friable; common fine and very fine roots; many 
prominent light brownish gray (2.5Y 6/2) 
carbonate coatings on faces of peds; violently 
effervescent; strongly alkaline; gradual wavy 
boundary. 

Bk1—16 to 27 inches; olive brown (2.5Y 4/3) fine 
sandy loam; weak medium subangular blocky 
structure; very friable; few fine and very fine roots; 
few fine prominent gray (5Υ 5/1) Fe depletions and 
few fine distinct light olive brown (2.5Y 5/6) Fe 
concentrations; common distinct light gray (2.5Y 
7/2) carbonate coatings; violently effervescent; 
strongly alkaline; gradual wavy boundary. 

Bk2—27 to 38 inches; olive gray (5Υ 5/2) fine sandy 
loam; weak medium subangular blocky structure; 
very friable; few very fine roots; many distinct 
white (BY 8/1) carbonate coatings on faces of 
peds; strongly effervescent; moderately alkaline; 
gradual wavy boundary. 

C1—38 to 42 inches; light olive brown (2.5Y 5/4) fine 
sand; single grain; loose; few fine distinct light olive 
brown (2.5Y 5/6) Fe concentrations; strongly 
effervescent; moderately alkaline; gradual wavy 
boundary. 

C2—42 to 60 inches; grayish brown (2.5Y 5/2) fine 
sand; single grain; loose; few fine distinct light olive 
brown (2.5Y 5/6) Fe concentrations; strongly 
effervescent; moderately alkaline. 


Range in Characteristics 


Carbonates: At or near the surface 
Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: Typically none throughout 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 or 2 
Texture—fine sandy loam 


Bk horizon: 
Hue—10YR to 5Y 
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Value—3 to 6 
Chroma—1 to 3 
Texture—fine sandy loam or sandy loam 


C horizon: 
Hue—10YR to 5Y 
Value—4 to 7 
Chroma—2 to 4 
Texture—silt loam, fine sandy loam, loamy fine 
sand, or fine sand 


508—Wyndmere fine sandy loam 


Composition 


Wyndmere and similar soils: About 90 percent 
Inclusions: About 10 percent 


Setting 


Landform: Flats and slight rises on lake plains 
Slope range: 0 to 3 percent 


Component Description 


Texture of the surface layer: Fine sandy loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Somewhat poorly drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: 1.5 to 3.5 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 7.9 inches 

Organic matter content: High 


Atypical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
"Soil Properties” section in Part Il of this publication. 


Inclusions 


* Borup and similar soils 

* Wolverton and similar soils 

* Soils that have carbonates in the substratum 
* Very poorly drained soils 

» Cathro and similar soils 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part Il of this publication: 


* Agronomy section 
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Zell Series 


Depth class: Very deep 

Drainage class: Well drained 

Permeability: Moderate 

Landform: Moraines 

Parent material: Glaciolacustrine deposits 

Slope range: 2 to 20 percent 

Taxonomic classification: Coarse-silty, mixed Udic 
Calciborolls 


Typical Pedon 


Zell silt loam, in an area of Zell-Rothsay complex, 6 to 
12 percent slopes, eroded, 225 feet west and 150 feet 
north of the southeast corner of sec. 28, T. 134 N., R. 
44 W. 


Ар—0 to 8 inches; very dark gray (10YR 3/1) silt loam, 
grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; friable; many fine 
roots; strongly effervescent; moderately alkaline; 
abrupt smooth boundary. 

Bk1—8 to 18 inches; light yellowish brown (2.5Y 6/4) 
silt loam; weak medium subangular blocky 
structure; friable; few fine roots; few distinct light 
gray (2.5Y 7/2) carbonate coatings on faces of 
peds; violently effervescent; moderately alkaline; 
clear smooth boundary. 

Вк2—18 to 31 inches; light yellowish brown (2.5Y 6/4) 
silt loam; weak medium subangular blocky 
structure; friable; few very fine roots; few fine 
prominent yellowish brown (10YR 5/6) relict Fe 
concentrations; few distinct light gray (2.5Y 7/2) 
carbonate coatings on faces of peds; violently 
effervescent; moderately alkaline; clear smooth 
boundary. 

С--31 to 60 inches; light olive brown (2.5Y 5/4) silt 
loam; common medium prominent yellowish brown 
(10YR 5/6) relict Fe concentrations; weak medium 
platy soil fragments; friable; strongly effervescent; 
moderately alkaline. 


Range in Characteristics 


Carbonates: At or near the surface 
Thickness of the mollic epipedon: 7 to 16 inches 
Content of rock fragments: Typically none throughout 


A horizon: 
Hue—10YR 
Value—2 or 3 
Chroma—1 
Texture—silt loam 


Bk horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
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Chroma—2 to 4 
Texture—silt loam, loam, or very fine sandy loam 


C horizon: 
Hue—10YR or 2.5Y 
Value—4 to 6 
Chroma—2 to 4 
Texture—sitt loam, loam, or very fine sandy loam 


969C2—Zell-Rothsay complex, 6 to 12 
percent slopes, eroded 


Composition 


Zell and similar soils: About 50 percent 
Rothsay and similar soils: About 35 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 
Position on the landform: Backslopes and shoulders 
Slope range: 6 to 12 percent 


Component Description 
Zell 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 10.7 inches 

Organic matter content: Moderate 


Rothsay 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 12.7 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“бой Properties" section in Part ΙΙ of this publication. 


inclusions 


* Hantho and similar soils 
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* Quam and similar soils 

* Lakepark and similar soils 

* Areas that have slopes of more than 12 percent or 
less than 6 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part II of this publication: 


* Agronomy section 


969D2—Zell-Rothsay complex, 12 to 20 
percent slopes, eroded 


Composition 


Zell and similar soils: About 60 percent 
Rothsay and similar soils: About 25 percent 
Inclusions: About 15 percent 


Setting 


Landform: Moraines 

Position on the landform: Backslopes and shoulders 

Slope range: Zell—12 to 20 percent; Rothsay—12 to 
18 percent 


Component Description 
Zell 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 
Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 
Flooding: None 

Depth to the water table: Greater than 6.0 feet 


Available water capacity to 60 inches or root-limiting 
layer: About 10.7 inches 
Organic matter content: Moderate 


Rothsay 


Texture of the surface layer: Silt loam 

Depth class: Very deep (more than 60 inches) 

Drainage class: Well drained 

Dominant parent material: Glaciolacustrine deposits 

Flooding: None 

Depth to the water table: Greater than 6.0 feet 

Available water capacity to 60 inches or root-limiting 
layer: About 12.6 inches 

Organic matter content: High 


A typical soil series description with range in 
characteristics is included, in alphabetical order, in this 
section. Additional information specific to this map unit, 
such as horizon depth and textures, is available in the 
“Soil Properties" section in Part |} of this publication. 


Inclusions 


* Hantho and similar soils 

* Quam and similar soils 

* Lakepark and similar soils 

* Cathro and similar soils 

* Areas that have slopes of more than 20 percent or 
less than 12 percent 


Major Uses of the Unit 


* Cropland 
* Hayland 
* Pasture 


For general and detailed information concerning 
these uses, see Part I! of this publication: 


* Agronomy section 
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Ablation till. Loose, permeable til! deposited during 
the final downwasting of glacial ice. Lenses of 
crudely sorted sand and gravel are common. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a 
poorly aerated soil is considerably higher in 
carbon dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Alpha,alpha-dipyridyl. A dye that when dissolved in 
1N ammonium acetate is used to detect the 
presence of reduced iron (Fe Il) in the soil. А 
positive reaction indicates a type of redoximorphic 
feature. 

Animal unit month (AUM). The amount of forage 
required by one mature cow of approximately 
1,000 pounds weight, with or without a calf, for 1 
month. 

Aquic conditions. Current soil wetness characterized 
by saturation, reduction, and redoximorphic 
features. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Argillic horizon. A subsoil horizon characterized by 
an accumulation of illuvial clay. 

Aspect. The direction in which a slope faces. 

Association, soil. A group of soils or miscellaneous 
areas geographically associated in a characteristic 
repeating pattern and defined and delineated as a 
single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 


inches, in a 60-inch profile or to a limiting layer is 
expressed as: 


πμ” 0to3 
LOW RR 3to6 
Moderate .................000 а аа ааа ааа 6109 
High .................... eene nnne nennen nnne 9 to 12 
Very high ............... ss 40042. more than 12 


Backslope. The position that forms the steepest and 
generally linear, middle portion of a hillslope. In 
profile, backslopes are commonly bounded by a 
convex shoulder above and a concave footslope 
below. 

Basal till. Compact glacial till deposited beneath the 
ice. 

Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, and К), 
expressed as a percentage of the total cation- 
exchange capacity. 

Beach deposits. Material, such as sand and gravel, 
that is generally laid down parallel to an active or 
relict shoreline of a postglacial or glacial lake. 

Bedding planes. Fine strata, less than 5 millimeters 
thick, in unconsolidated alluvial, eolian, lacustrine, 
or marine sediment. 

Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is exposed at 
the surface. 

Bedrock-controlled topography. A landscape where 
the configuration and relief of the landforms are 
determined or strongly influenced by the 
underlying bedrock. 

Bench terrace. A raised, level or nearly level strip of 
earth constructed on or nearly on a contour, 
supported by a barrier of rocks or similar material, 
and designed to make the soil suitable for tillage 
and to prevent accelerated erosion. 

Bisequum. Two sequences of soil horizons, each of 
which consists of an illuvial horizon and the 
overlying eluvial horizons. 

Blowout. A shallow depression from which all or most 
of the soil material has been removed by the wind. 
A blowout has a flat or irregular floor formed by a 
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resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is 
exposed. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Brush management. Use of mechanical, chemical, or 
biological methods to make conditions favorable 
for reseeding or to reduce or eliminate competition 
from woody vegetation and thus allow understory 
grasses and forbs to recover. Brush management 
increases forage production and thus reduces the 
hazard of erosion. It can improve the habitat for 
some species of wildlife. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Canopy. The leafy crown of trees or shrubs. (See 
Crown.) 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Catena. A sequence, or “chain,” of soils on a 
landscape that formed in similar kinds of parent 
material but have different characteristics as a 
result of differences in relief and drainage. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 
grams of soil at neutrality (pH 7.0) or at some 
other stated pH value. The term, as applied to 
soils, is synonymous with base-exchange capacity 
but is more precise in meaning. 

Catsteps. Very small, irregular terraces on steep 
hillsides, especially in pasture, formed by the 
trampling of cattle or the slippage of saturated soil. 

Channery soil material. Soil material that has, by 
volume, 15 to 35 percent thin, flat fragments of 
sandstone, shale, slate, limestone, or schist as 
much as 6 inches (15 centimeters) along the 
longest axis. A single piece is called a channer. 

Chemical treatment. Control of unwanted vegetation 
through the use of chemicals. 

Chiseling. Tillage with an implement having one or 
more soil-penetrating points that shatter or loosen 
hard, compacted layers to a depth below normal 
plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
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less than 45 percent sand, and less than 40 
percent silt. 

Clay depletions. Low-chroma zones having a low 
content of iron, manganese, and clay because of 
the chemical reduction of iron and manganese 
and the removal of iron, manganese, and clay. A 
type of redoximorphic depletion. 

Clay film. A thin coating of oriented clay on the 
surface of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Clay spot (spot symbol). This symbol is used on the 
detailed soil maps to show areas of map unit 1077 
in which the texture of the surface layer is clay or 
silty clay. 

Climax plant community. The stabilized plant 
community on a particular site. The plant cover 
reproduces itself and does not change so long as 
the environment remains the same. 

Coarse textured soil. Sand or loamy sand. 

Cobble (or cobblestone). A rounded or partly 
rounded fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Cobbly soil material. Material that has 15 to 35 
percent, by volume, rounded or partially rounded 
rock fragments 3 to 10 inches (7.6 to 25 
centimeters) in diameter. Very cobbly soil material 
has 35 to 60 percent of these rock fragments, and 
extremely cobbly soil material has more than 60 
percent. 

Colluvium. Soil material or rock fragments, or both, 
moved by creep, slide, or local wash and 
deposited at the base of steep slopes. 

Complex slope. Irregular or variable slope. Planning 
or establishing terraces, diversions, and other 
water-control structures on a complex slope is 
difficult. 

Complex, soil. A map unit of two or more kinds of soil 
or miscellaneous areas in such an intricate pattern 
or so small in area that it is not practical to map 
them separately at the selected scale of mapping. 
The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all 
areas. 

Concretions. Cemented bodies with crude internal 
symmetry organized around a point, a line, or a 
plane. They typically take the form of concentric 
layers visible to the naked eye. Calcium carbonate, 
iron oxide, and manganese oxide are common 
compounds making up concretions. If formed in 
place, concretions of iron oxide or manganese 
oxide are generally considered a type of 
redoximorphic concentration. 

Conservation cropping system. Growing crops in 
combination with needed cultural and 
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management practices. In a good conservation 
cropping system, the soil-improving crops and 
practices more than offset the effects of the soil- 
depleting crops and practices. Cropping systems 
are needed on all tilled soils. Soil-improving 
practices in a conservation cropping system 
include the use of rotations that contain grasses 
and legumes and the return of crop residue to the 
soil. Other practices include the use of green 
manure crops of grasses and legumes, proper 
tillage, adequate fertilization, and weed and pest 
control. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. Refers to the degree of cohesion 
and adhesion of soil material and its resistance to 
deformation when ruptured. Consistence includes 
resistance of soil material to rupture and to 
penetration; plasticity, toughness, and stickiness of 
puddled soil material; and the manner in which the 
soil material behaves when subject to 
compression. Terms describing consistence are 
defined in the "Soil Survey Manual." 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled 
crops or summer fallow. 

Coprogenous earth (sedimentary peat). Fecal 
material deposited in water by aquatic organisms. 

Corrosion. Soil-induced electrochemical or chemical 
action that dissolves or weakens concrete or 
uncoated steel. 

Cover crop. А close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cropping system. Growing crops according to a 
planned system of rotation and management 
practices. 

Crop residue management. Returning crop residue 
to the soil, which helps to maintain soil structure, 
organic matter content, and fertility and helps to 
control erosion. 

Cross-slope farming. Deliberately conducting 
farming operations on sloping farmland in such a 
way that tillage is across the general slope. 

Crown. The upper part of a tree or shrub, including the 
living branches and their foliage. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting 
grazing land for a prescribed period. 
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Delta. A body of alluvium having a surface that is 
nearly flat and fan shaped; deposited at or near 
the mouth of a river or stream where it enters a 
body of relatively quiet water, generally a sea or 
lake. 

Dense layer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per 
cubic centimeter. Such a layer affects the ease of 
digging and can affect filling and compacting. 

Depth, soil. Generally, the thickness of the soil over 
bedrock. Very deep soils are more than 60 inches 
deep over bedrock; deep soils, 40 to 60 inches; 
moderately deep, 20 to 40 inches; shallow, 10 to 
20 inches; and very shallow, less than 10 inches. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Disturbed/made land (spot symbol). This symbol is 
used on the detailed soil maps to show areas 
where the natural soil has been significantly 
altered as a result of cutting, filling, grading, or 
shaping by machinery. The natural soil profile has 
been largely destroyed. These areas are 1/4 acre to 
3 acres in size. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of wet periods under conditions similar to 
those under which the soil formed. Alterations of 
the water regime by human activities, either 
through drainage or irrigation, are not a 
consideration unless they have significantly 
changed the morphology of the soil. Seven 
classes of natural soil drainage are recognized— 
excessively drained, somewhat excessively 
drained, well drained, moderately well drained, 
somewhat poorly drained, poorly drained, and 
very poorly drained. These classes are defined in 
the "Soil Survey Manual." 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Drumlin. А low, smooth, elongated oval hill, mound, or 
ridge of compact glacial till. The longer axis is 
parallel to the path of the glacier and commonly 
has a blunt nose pointing in the direction from 
which the ice approached. 

Duff. A generally firm organic layer on the surface of 
mineral soils. It consists of fallen plant material 
that is in the process of decomposition and 
includes everything from the litter on the surface to 
underlying pure humus. 

Eluviation. The movement of material in true solution 
or colloidal suspension from one place to another 


250 


within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Endosaturation. A type of saturation of the soil in 
which all horizons between the upper boundary of 
saturation and a depth of 2 meters are saturated. 

Eolian soil material. Earthy parent material 
accumulated through wind action; commonly 
refers to sandy material in dunes or to loess in 
blankets on the surface. 

Ephemeral stream. A stream, or reach of a stream, 
that flows only in direct response to precipitation. It 
receives no long-continued supply from melting 
snow or other source, and its channel is above the 
water table at all times. 

Episaturation. A type of saturation indicating a 
perched water table in a soil in which saturated 
layers are underlain by one or more unsaturated 
layers within 2 meters of the surface. 

Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of human 
or animal activities or of a catastrophe in nature, 
such as a fire, that exposes the surface. 

Erosion pavement. À layer of gravel or stones that 
remains on the surface after fine particles are 
removed by sheet or rill erosion. 

Escarpment (spot symbol). This symbol is used on 
the detailed soil maps to show areas that are too 
steep for cultivation. These areas аге 7/4 acre to 4 
acres ín size. They are characterized by steep 
drops to stream channels or steep, high bank 
areas around glacial lakes. 

Esker. A narrow, winding ridge of stratified gravelly 
and sandy drift deposited by a stream flowing in a 
tunnel beneath a glacier. 

Excess fines (in tables). Excess silt and clay in the 
soil. The soil does not provide a source of gravel 
or sand for construction purposes. 

Fan terrace. А relict alluvial fan, no longer a site of 
active deposition, incised by younger and lower 
alluvial surfaces. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 


бой Survey of 


balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of 
all organic soil material. Peat contains a large 
amount of well preserved fiber that is readily 
identifiable according to botanical origin. Peat has 
the lowest bulk density and the highest water 
content at saturation of all organic soil material. 

Field moisture capacity. The moisture content of a 
Soil, expressed as a percentage of the ovendry 
weight, after the gravitational, or free, water has 
drained away; the field moisture content 2 or 3 
days after a soaking rain; also called normal field 
capacity, normal moisture capacity, or capillary 
capacily. 

Fine textured soil. Sandy clay, silty clay, or clay. 

Firebreak. An area cleared of flammable material to 
stop or help control creeping or running fires. It 
also serves as a line from which to work and to 
facilitate the movement of firefighters and 
equipment. Designated roads also serve as 
firebreaks. 

First bottom. The norrnal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flaggy soil material. Material that has, by volume, 15 
to 35 percent flagstones. Very flaggy soil material 
has 35 to 60 percent flagstones, and extremely 
flaggy soil material has more than 60 percent 
flagstones. 

Flagstone. А thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist 6 to 15 inches (15 to 
38 centimeters) long. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Fluvial. Of or pertaining to rivers; produced by river 
action, as a fluvial plain. 

Footslope. The position that forms the inner, gently 
inclined surface at the base of a hillslope. In 
profile, footslopes are commonly concave. А 
footslope is a transition zone between upslope 
sites of erosion and transport (shoulders and 
backslopes) and downslope sites of deposition 
(toeslopes). 

Forb. Any herbaceous plant not a grass or a sedge. 

Forest cover. All trees and other woody plants 
(underbrush) covering the ground in a forest. 

Forest type. A stand of trees similar in composition 
and development because of given physical and 
biological factors by which it may be differentiated 
from other stands. 

Fragipan. A loamy, brittle subsurface horizon low in 
porosity and content of organic matter and low or 
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moderate in clay but high in silt or very fine sand. 
A fragipan appears cemented and restricts roots. 
When dry, it is hard or very hard and has a higher 
bulk density than the horizon or horizons above. 
When moist, it tends to rupture suddenly under 
pressure rather than to deform slowly. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, 
buildings and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Geomorphology. The science that treats the general 
configuration of the earth's surface; specifically, 
the study ofthe classification, description, nature, 
origin, and development of landforms and their 
relationship to underlying structures and of the 
history of geologic changes as recorded by these 
surface features. The term is particularly applied to 
the genetic interpretation of landforms. 

Glacial drift. Pulverized and other rock material 
transported by glacial ice and then deposited. 
Also, the sorted and unsorted material deposited 
by streams flowing from glaciers. 

Glacial outwash. Gravel, sand, and silt, commonly 
stratified, deposited by glacial meltwater. 

Glacial till. Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaciofluvial deposits. Material moved by glaciers 
and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited 
in glacial lakes mainly by glacial meltwater. Many 
deposits are interbedded or laminated. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other 
elements in the profile and in gray colors. 

Graded stripcropping. Growing crops in strips that 
grade toward a protected waterway. 

Grassed waterway. A natural or constructed 
waterway, typically broad and shallow, seeded to 
grass as protection against erosion. Conducts 
surface water away from cropland. 

Gravel. Rounded or angular fragments of rock as 
much as 3 inches (2 millimeters to 7.6 
centimeters) in diameter. An individual piece is a 
pebble. 

Gravelly soil material. Material that has 15 to 35 
percent, by volume, rounded or angular rock 
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fragments, not prominently flattened, as much as 
3 inches (7.6 centimeters) in diameter. 

Gravelly spot (spot symbol). This symbol is used on 
the detailed soil maps to show areas, within a 
nongravelly map unit, in which the content of rock 
fragments is 15 percent or more, by volume. 
These areas аге '/4 acre to З acres in size. The 
symbol is not used in areas of soils that formed in 
glacial outwash. 

Gravel pit (spot symbol). This symbol is used on the 
detailed soil maps to show areas of open 
excavations where gravelly deposits are being 
mined or have been mined. These areas аге 7/4 
acre to 3 acres in size. 

Green manure crop (agronomy). A soil-improving 
crop grown to be plowed under in an early stage 
of maturity or soon after maturity. 

Ground water. Water filling all the unblocked pores of 
the material below the water table. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
runs only after rainfall. The distinction between a 
gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to 
be obliterated by ordinary tillage; a rill is of lesser 
depth and can be smoothed over by ordinary 
tillage. 

Hard bedrock. Bedrock that cannot be excavated 
except by blasting or by the use of special 
equipment that is not commonly used in 
construction. 

Hemic soil material (mucky peat). Organic soil 
material intermediate in degree of decomposition 
between the less decomposed fibric material and 
the more decomposed sapric material. 

High-residue crops. Such crops as small grain and 
corn used for grain. If properly managed, residue 
from these crops can be used to control erosion 
until the next crop in the rotation is established. 
These crops return large amounts of organic 
matter to the soil. 

High rise (spot symbol). This symbol is used on the 
detailed soil maps to show areas of better drained 
mineral soils within areas of organic soils or within 
areas of open water. The areas of better drained 
mineral soils are '/4 acre to 3 acres in size. 

Hill. A natural elevation of the land surface, rising as 
much as 1,000 feet above surrounding lowlands, 
commonly of limited summit area and having a 
well defined outline; hillsides generally have 
slopes of more than 15 percent. The distinction 
between a hill and a mountain is arbitrary and is 
dependent on local usage. 

Horizon, soil. A layer of soil, approximately parallel to 
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the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent 
subdivisions of the major horizons. An explanation 
of the subdivisions is given in the "Soil Survey 
Manual." The major horizons of mineral soil are as 
follows: 
O horizon.—An organic layer of fresh and 
decaying plant residue. 
A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 
E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 
B horizon.—The mineral horizon below an A 
horizon. The B horizon is in part a layer of 
transition from the overlying A to the underlying C 
horizon. The B horizon also has distinctive 
characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; 
(2) prismatic or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) 
a combination of these. 
C horizon.—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying soil material. 
The material of a C horizon may be either like or 
unlike that in which the solum formed. If the 
material is known to differ from that in the solum, 
an Arabic numeral, commonly a 2, precedes the 
letter C. 
Cr horizon.—Soft, consolidated bedrock beneath 
the soil. 
R layer.—Consolidated bedrock beneath the soil. 
The bedrock commonly underlies a C horizon, but 
it can be directly below an A or a B horizon. 
Humus. The well decomposed, more or less stable 
part of the organic matter in mineral soils. 
Hydrologic soil groups. Refers to soils grouped 
according to their runoff potential. The soil 
properties that influence this potential are those 
that affect the minimum rate of water infiltration on 
a bare soil during periods after prolonged wetting 
when the soil is not frozen. These properties are 
depth to a seasonal high water table, the 
infiltration rate and permeability after prolonged 
wetting, and depth to a very slowly permeable 
layer. The slope and the kind of plant cover are not 
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considered but are separate factors in predicting 
runoff. 

Ice-walled lake plain. А relict surface marking the 
floor of an extinct lake basin that was formed on 
solid ground and surrounded by stagnant ice in 8 
stable or unstable superglacial environment on 
stagnation moraines. As the ice melted, the lake 
plain became perched above the adjacent 
landscape. The lake plain is well sorted, generally 
fine textured, stratified deposits. 

Igneous rock. Rock formed by solidification from a 
molten or partially molten state. Major varieties 
include plutonic and volcanic rock. Examples are 
andesite, basalt, and granite. 

IHuviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or 
roots penetrate slowly or not at all. No soil is 
absolutely impervious to air and water all the time. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which 
water can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates 
the surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the 
soil under irrigation. Most soils have a fast initial 
rate; the rate decreases with application time. 
Therefore, intake rate for design purposes is not a 
constant but is a variable depending on the net 
irrigation application. The rate of water intake, in 
inches per hour, is expressed as follows: 


Less than 0.2 ........... sese very low 
0.2 to 0.4 ......................... eene nennen low 
0.4 to 0.75.......................................... moderately low 
0.75 to 1.25 ......... sess moderate 
1.25 to 1.75 .......4..2.4Мм2.22.... moderately high 
1.75 10 2.5........2Һ.4102.740 ы 0Қү1000000Н00О0Н00О800000-0-000501 high 
More than 2.5 ............... sese very high 


Interfluve. An elevated area between two 
drainageways that sheds water to those 
drainageways. 

Intermittent stream. A stream, or reach of a stream, 
that flows for prolonged periods only when it 
receives ground-water discharge or long, 
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continued contributions from melting snow or other 
surface and shallow subsurface sources. 

Iron concentrations. High-chroma zones having a 
high content of iron and manganese oxide 
because of chemical oxidation and accumulation 
but having a clay content similar to that of the 
adjacent matrix. A type of redoximorphic 
concentration. 

Iron depletions. Low-chroma zones having a low 
content of iron and manganese oxide because of 
chemical reduction and removal, but having a clay 
content similar to that of the adjacent matrix. A 
type of redoximorphic depletion. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are: 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 
Border.—MWeater is applied at the upper end of a 
strip in which the lateral flow of water is controlled 
by small earth ridges called border dikes, or 
borders. 

Controlled flooding.—Water is released at 
intervals from closely spaced field ditches and 
distributed uniformly over the field. 
Corrugation.—Weater is applied to small, closely 
spaced furrows or ditches in fields of close- 
growing crops or in orchards so that it flows in only 
one direction. 

Drip (or trickle).—Water is applied slowly and 
under low pressure to the surface of the soil or 
into the soil through such applicators as emitters, 
porous tubing, or perforated pipe. 
Furrow.—Water is applied іп small ditches made 
by cultivation implements. Furrows are used for 
tree and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Wéater is applied in open ditches or 
tile lines until the water table is raised enough to 
wet the soil. 

Wild flooding—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Kame. An irregular, short ridge or hill of stratified 
glacial drift. 

Kame moraine. An end moraine that contains 
numerous kames. A group of kames along the 
front of a stagnant glacier, commonly comprising 
the slumped remnants of a formerly continuous 
outwash plain built up over the foot of rapidly 
wasting or stagnant ice. 

Karst (topography). The relief of an area underlain by 
limestone that dissolves in differing degrees, thus 
forming numerous depressions or small basins. 
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Knoll. A small, low, rounded hill rising above adjacent 
landforms. 

Lacustrine deposit. Material deposited in lake water 
and exposed when the water level is lowered or 
the elevation of the land is raised. 

Lakebed. The bottom of a lake; a lake basin. 

Lake plain. А nearly level surface marking the floor of 
an extinct lake filled by well sorted, generally fine 
textured, stratified deposits, commonly containing 
varves. 

Lakeshore. A narrow strip of land in contact with or 
bordering a lake; especially the beach of a lake. 

Lake terrace. A narrow shelf, partly cut and partly 
built, produced along a lakeshore in front of a 
scarp line of low cliffs and later exposed when the 
water level falls. 

Large stones (in tables). Rock fragments 3 inches 
(7.6 centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low-residue crops. Such crops as corn used for 
silage, peas, beans, and potatoes. Residue from 
these crops is not adequate to control erosion until 
the next crop in the rotation is established. These 
crops return little organic matter to the soil. 

Low strength. The soil is not strong enough to 
support loads. 

Marl. An earthy, unconsolidated deposit consisting 
chiefly of calcium carbonate mixed with clay in 
approximately equal amounts. 

Marsh (spot symbol). This symbol is used on the 
detailed soil maps to show areas of very poorly 
drained soils that support marsh vegetation. Most 
of these areas are not cropped. They support 
cattails and have some open water. The areas are 
1/4 acre to З acres in size. 

Masses. Concentrations of substances in the soil 
matrix that do not have a clearly defined boundary 
with the surrounding soil material and cannot be 
removed as a discrete unit. Common compounds 
making up masses are calcium carbonate, 
gypsum or other soluble salts, iron oxide, and 
manganese oxide. Masses consisting of iron oxide 
or manganese oxide generally are considered a 
type of redoximorphic concentration. 

Mechanical treatment. Use of mechanical equipment 
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for seeding, brush management, and other 
management practices. 

Medium textured soil. Very fine sandy loam, loam, 
silt loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, 
or structure by heat, pressure, and movement. 
Nearly all such rocks are crystalline. 

Mineral soil. Soil that is mainly mineral material and 
low in organic material. Its bulk density is more 
than that of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
natural soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy 
loam, sandy loam, or fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, or silty clay loam. 

Mollic epipedon. A thick, dark, humus-rich surface 
horizon (or horizons) that has high base saturation 
and pedogenic soil structure. It may include the 
upper part of the subsoil. 

Moraine. An accumulation of earth, stones, and other 
debris deposited by a glacier. Some types are 
terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biological properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that 
vary in number and size. Descriptive terms are as 
follows: abundance—few, common, апа many; 
size—fine, medium, and coarse; and contrast— 
faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
more than 15 millimeters (about 0.6 inch). 

Muck. Dark, finely divided, well decomposed organic 
soil material. (See Sapric soil material.) 

Mudstone. Sedimentary rock formed by induration of 
silt and clay in approximately equal amounts. 

Munsell notation. A designation of color by degrees 
of three simple variables—hue, value, and 
chroma. For example, a notation of 10YR 6/4 is 
a color with hue of 10YR, value of 6, and chroma 
of 4. 

Natric horizon. A special kind of argillic horizon that 
contains enough exchangeable sodium to have an 
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adverse effect on the physical condition of the 
subsoil. 

Neutral soil. A soil having a pH value of 6.6 to 7.3. 
(See Reaction, soil.) 

Nodules. Cemented bodies lacking visible internal 
structure. Calcium carbonate, iron oxide, and 
manganese oxide are common compounds 
making up nodules. If formed in place, nodules of 
iron oxide or manganese oxide are considered 
types of redoximorphic concentrations. 

Nose slope. À geomorphic component of hills 
consisting of the projecting end (laterally convex 
area) of a hillside. The overland waterflow is 
predominantly divergent. 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. The content of 
organic matter in the surface layer is described as 
follows: 


Very low................................... less than 0.5 percent 
DOW ο ы ο ο 0.5 to 1.0 percent 
Moderately low .............................. 1.0 to 2.0 percent 
Moderate ... 2.0 to 4.0 percent 
High «tenete 4.0 to 8.0 percent 
Very high ne more than 8.0 percent 


Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An 
outwash plain is commonly smooth; where pitted, 
it generally is low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under 
excess moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedisediment. A thin layer of alluvial material that 
mantles an erosion surface and has been 
transported to its present position from higher 
lying areas of the erosion surface. 

Pedon. The smallest volume that can be called "a soil" 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 
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Percolation. The movement of water through the soil. 
Percs slowly (in tables). The slow movement of water 
through the soil adversely affects the specified 

use. 

Permeability. The quality of the soil that enables water 
or air to move downward through the profile. The 
rate at which a saturated soil transmits water is 
accepted as a measure of this quality. In soil 
physics, the rate is referred to as “saturated 
hydraulic conductivity,” which is defined in the “Soil 
Survey Manual.” In line with conventional usage in 
the engineering profession and with traditional 
usage in published soil surveys, this rate of flow 
continues to be expressed as “permeability.” Terms 
describing permeability, measured in inches per 
hour, are as follows: 


Extremely slow .................................. 0.0 to 0.01 inch 
Very slow ....................... е 0.01 to 0.06 inch 
n —— атеая 0.06 to 0.2 inch 
Moderately slow ................................. 0.2 to 0.6 inch 
Moderate ................................ 0.6 inch to 2.0 inches 
Moderately rapid ............................ 2.0 to 6.0 inches 
Rapid ο ο 6.0 to 20 inches 
Very rapid ................................. more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management, such 
as slope, stoniness, and flooding. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Pitted outwash plain. An outwash plain marked by 
many irregular depressions, such as kettles, 
shallow pits, and potholes, which formed by 
melting of incorporated ice masses. Common in 
Wisconsin and Minnesota. 

Pitting (in tables). Pits caused by melting around ice. 
They form on the soil after plant cover is removed. 

Plasticity index. The numerical difference between 
the liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plateau. An extensive upland mass with relatively flat 
summit area that is considerably elevated (more 
than 100 meters) above adjacent lowlands and 
separated from them on one or more sides by 
escarpments. 

Plowpan. A compacted layer formed in the soil 
directly below the plowed layer. 

Ponding. Standing water on soils in closed 
depressions. Unless the soils are artificially 
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drained, the water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid or very rapid 
permeability, the soil may not adequately filter 
effluent from a waste disposal system. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly 
the same size. Because there is little difference in 
size of the particles, density can be increased only 
slightly by compaction. 

Potential native plant community. See Climax plant 
community. 

Potential rooting depth (effective rooting depth). 
Depth to which roots could penetrate if the content 
of moisture in the soil were adequate. The soil has 
no properties restricting the penetration of roots to 
this depth. 

Prescribed burning. Deliberately burning an area for 
specific management purposes, under the 
appropriate conditions of weather and soil 
moisture and at the proper time of day. 

Productivity, soil. The capability of a soil for 
producing a specified plant or sequence of plants 
under specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.015 described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 


values, are: 
Ultra acid... arreter less than 3.5 
Extremely acid ........................................... 3.5 to 4.4 
Very strongly acid ...................................... 4.5 to 5.0 
Strongly acid ЛОО О Г Г ОО 5.1 to 5.5 
Moderately acid.......................................... 5.6 to 6.0 
Slightly νου ο ου 6.1 to 6.5 
Neutral m——————MÀ— 6.6 to 7.3 
Slightly alkaline .......................................... 7.4 to 7.8 
Moderately alkaline .................................... 7.9 to 8.4 
Strongly alkaline ........................................ 8.5 to 9.0 
Very strongly alkaline ......................... 9.1 and higher 


Redoximorphic concentrations. Nodules, 
concretions, soft masses, pore linings, and other 
features resulting from the accumulation of iron or 
manganese oxide. An indication of chemical 
reduction and oxidation resulting from saturation. 

Redoximorphic depletions. Low-chroma zones from 
which iron and manganese oxide or a combination 
of iron and manganese oxide and clay has been 
removed. These zones are indications of the 
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chemical reduction of iron resulting from 
saturation. 

Redoximorphic features. Redoximorphic 
concentrations, redoximorphic depletions, reduced 
matrices, a positive reaction to alpha,alpha- 
dipyridyl, and other features indicating the 
chemical reduction and oxidation of iron and 
manganese compounds resulting from saturation. 

Reduced matrix. A soil matrix that has low chroma in 
situ because of chemically reduced iron (Fe Il). 
The chemical reduction results from nearly 
continuous wetness. The matrix undergoes a 
change in hue or chroma within 30 minutes after 
exposure to air as the iron is oxidized (Fe III). A 
type of redoximorphic feature. 

Regolith. The unconsolidated mantle of weathered 
rock and soil material on the earth's surface; the 
loose earth material above the solid rock. 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered or partly weathered mineral material 
that accumulated as consolidated rock 
disintegrated in place. 

Rill. A steep-sided channel resulting from accelerated 
erosion. A rill generally is a few inches deep and 
not wide enough to be an obstacle to farm 
machinery. 

Road cut. A sloping surface produced by mechanical 
means during road construction. It is commonly on 
the uphill side of the road. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an 
amount that impairs growth of plants. A saline soil 
does not contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 
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Sandstone. Sedimentary rock containing dominantly 
sand-sized particles. 

Sandy spot (spot symbol). This symbol is used on 
the detailed soil maps to show areas in which 
loamy sand or sand is exposed at the surface. 
These areas аге 7/4 acre to З acres in size. The 
symbol is not used in areas of soils that formed in 
glacial outwash. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Saturation. Wetness characterized by zero or positive 
pressure of the soil water. Under conditions of 
saturation, the water will flow from the soil matrix 
into an unlined auger hole. 

Scarification. The act of abrading, scratching, 
loosening, crushing, or modifying the surface to 
increase water absorption or to provide a more 
tillable soil. 

Second bottom. The first terrace above the normal 
flood plain (or first bottom) of a river. 

Sedimentary rock. Rock made up of particles 
deposited from suspension in water. The chief 
kinds of sedimentary rock are conglomerate, 
formed from gravel; sandstone, formed from sand; 
shale, formed from clay; and limestone, formed 
from soft masses of calcium carbonate. There are 
many intermediate types. Some wind-deposited 
sand is consolidated into sandstone. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Sequum. A sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer. All the soils of a series have 
horizons that are similar in composition, thickness, 
and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Short, steep slope (spot symbol). This symbol is 
used on the detailed soil maps to show elongated 
soil areas that have slopes at least two slope 
classes steeper than those of the surrounding 
map units. These areas аге 1/4 acre to 3 acres in 
size. 
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Shoulder. The position that forms the uppermost 
inclined surface near the top of a hillslope. It is a 
transition from backslope to summit. The surface 
is dominantly convex in profile and erosional in 
origin. 

Shrink-swell (in tables). The shrinking of soil when 
dry and the swelling when wet. Shrinking and 
swelling can damage roads, dams, building 
foundations, and other structures. It can also 
damage plant roots. 

Side slope. A geomorphic component of hills 
consisting of a laterally planar area of a hillside. 
The overland waterflow is predominantly parallel. 

Silica. A combination of silicon and oxygen. The 
mineral form is called quartz. 

Silica-sesquioxide ratio. The ratio of the number of 
molecules of silica to the number of molecules of 
alumina and iron oxide. The more highly 
weathered soils or their clay fractions in warm- 
temperate, humid regions, and especially those in 
the tropics, generally have a low ratio. 

Silt. As a soil separate, individual mineral particles 
that range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Siltstone. Sedimentary rock made up of dominantly 
silt-sized particles. 

Similar soils. Soils that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Sinkhole. A depression in the landscape where 
limestone has been dissolved. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees 
in a fully stocked stand at the age of 50 years is 
75 feet, the site index is 75. 

Slickensides. Polished and grooved surfaces 
produced by one mass sliding past another. In 
soils, slickensides may occur at the bases of slip 
surfaces on the steeper slopes; on faces of blocks, 
prisms, and columns; and in swelling clayey soils, 
where there is marked change in moisture 
content. 

Slippage (in tables). Soil mass susceptible to 
movement downslope when loaded, excavated, or 
wet. 

Slope. The inclination of the land surface from the 
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horizontal. Percentage of slope is the vertical 
distance divided by horizonta! distance, then 
multiplied by 100. Thus, a slope of 20 percentis a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Sloughed till. Water-saturated till that has flowed 
slowly downhill from its original place of deposit by 
glacial ice. It may rest on other till, on glacial 
outwash, or on a glaciolacustrine deposit. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Slow refill (in tables). The slow filling of ponds, 
resulting from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soft bedrock. Bedrock that can be excavated with 
trenching machines, backhoes, small rippers, and 
other equipment commonly used in construction. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 
millimeters in equivalent diameter and ranging 
between specified size limits. The names and 
sizes, in millimeters, of separates recognized in 
the United States are as follows: 


Very coarse sand ....................................... 2.0 to 1.0 
Coarse sand................................................ 1.0 to 0.5 
Medium sand ........................................... 0.5 to 0.25 
Fine sand ............................................... 0.25 to 0.10 
Very fine sand ........................................ 0.10 to 0.05 
Silt SNR 0.05 to 0.002 
Clay RR less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the material below the solum. The living roots and 
plant and animal activities are largely confined to 
the solum. 

Spring (spot symbol). This symbol is used on the 
detailed soil maps to show seepy or springlike 
areas on side slopes. These areas most 
commonly support hydrophytic vegetation and are 
not cultivated. They are less than 3 acres in size. 
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Stagnation moraine. A body of drift released by the 
melting of a glacier that ceased flowing. 
Commonly (but not always) occurs near ice 
margins. Composed of till, ice-contact stratified 
drift, and small areas of glacial lake sediment. 
Typical landforms include knob-and-kettle 
topography, locally including ice-walled lake plains. 

Stone line. A concentration of coarse fragments in a 
Soil. Generally, it is indicative of an old weathered 
surface. Іп a cross section, the line may be one 
fragment or more thick. It generally overlies 
material that weathered in place and is overlain by 
recent sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 15 to 24 
inches (38 to 60 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands that provide 
vegetative barriers to soil blowing and water 
erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are either single 
grain (each grain by itself, as in dune sand) or 
massive (the particles adhering without any 
regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on 
the soil or partly worked into the soil. It protects 
the soil from soil blowing and water erosion after 
harvest, during preparation of a seedbed for the 
next crop, and during the early growing period of 
the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, 
ordinarily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Summit. The topographically highest position of a 
hillslope. It has a nearly level (planar or only 
slightly convex) surface. 

Surface layer. The soil ordinarily moved in tillage, or 
its equivalent in uncultivated soil, ranging in depth 
from 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the "plow layer," or the 
"Ap horizon." 
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Surface soil. The A, E, AB, and EB horizons, 
considered collectively. It includes all subdivisions 
of these horizons. 

Swale. A slight depression in the midst of generally 
level land. A shallow depression in an undulating 
ground moraine caused by uneven glacial 
deposition. 

Taxadjuncts. Soils that cannot be classified in a 
series recognized in the classification system. 
Such soils are named for a series they strongly 
resemble and are designated as taxadjuncts to 
that series because they differ in ways too small to 
be of consequence in interpreting their use and 
behavior. Soils are recognized as taxadjuncts only 
when one or more of their characteristics are 
slightly outside the range defined for the family of 
the series for which the soils are named. 

Terminal moraine. A belt of thick glacial drift that 
generally marks the termination of important 
glacial advances. 

Terrace. An embankment, or ridge, constructed 
across sloping soils on the contour or at a slight 
angle to the contour. The terrace intercepts 
surface runoff so that water soaks into the soil or 
flows slowly to a prepared outlet. A terrace in a 
field generally is built so that the field can be 
farmed. A terrace intended mainly for drainage 
has a deep channel that is maintained in 
permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat 
or undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, 
and clay particles in a mass of soil. The basic 
textural classes, in order of increasing proportion 
of fine particles, are sand, loamy sand, sandy 
loam, loam, silt loam, silt, sandy clay loam, clay 
loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying 
“coarse,” “fine,” or "very fine." 

Thin layer (in tables). Otherwise suitable soil material 
that is too thin for the specified use. 

Till. Unsorted, nonstratified glacial drift consisting of 
clay, silt, sand, and boulders transported and 
deposited by glacial ice. 

Till plain. An extensive area of nearly level to 
undulating soils underlain by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 
emergence, and root penetration. 

Toeslope. The position that forms the gently inclined 
surface at the base of a hillslope. Toeslopes in 
profile are commonly gentle and linear and are 
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constructional surfaces forming the lower part of a 
hillslope continuum that grades to valley or closed- 
depression floors. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, 
zinc, cobalt, manganese, copper, and iron, in soils 
in extremely small amounts. They are essential to 
plant growth. 

Upland. Land at a higher elevation, in general, than 
the alluvial plain or stream terrace; land above the 
lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
stream valleys by glacial meltwater. In 
nonglaciated regions, alluvium deposited by 
heavily loaded streams. 

Variegation. Refers to patterns of contrasting 
colors assumed to be inherited from the parent 
material rather than to be the result of poor 
drainage. 

Varve. A sedimentary layer or a lamina or sequence of 
laminae deposited in a body of still water within a 
year. Specifically, a thin pair of graded 
glaciolacustrine layers seasonally deposited, 
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usually by meltwater streams, in a glacial lake or 
other body of still water in front of a glacier. 

Water bars. Smooth, shallow ditches or depressional 
areas that are excavated at an angle across a 
sloping road. They are used to reduce the 
downward velocity of water and divert it off and 
away from the road surface. Water bars can easily 
be driven over if constructed properly. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and 
decomposition of the material. 

Well graded. Refers to soil material consisting of 
coarse grained particles that are well distributed 
over a wide range in size or diameter. Such soil 
normally can be easily increased in density and 
bearing properties by compaction. Contrasts with 
poorly graded soil. 

Wet spot (spot symbol). This symbol is used on the 
detailed soil maps to show areas of very poorly 
drained soils that do not support cattails and that 
can be cropped in some years. These areas аге 1/4 
acre to 3 acres in size. 

Windthrow. The uprooting and tipping over of trees by 
the wind. 
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How to Use This Soil Survey 


This survey is divided into three parts. Part | includes general information about the 
survey area; descriptions of the general soil map units, detailed soil map units, and soil 
series in the area; and a description of how the soils formed. Part Il describes the use 
and management of the soils and the major soil properties. This part may be updated 
as further information about soil management becomes available. Part 1! includes the 
maps. 

On the general soil map, the survey area is divided into groups of associated soils 
called general soil map units. This map is useful in planning the use and management 
of large areas. 

To find information about your area of interest, locate that area on the map, identify 
the name of the map unit in the area on the color-coded map legend, then refer to the 
section General Soil Map Units in Part 1 of this survey for a general description of the 
soils in your area. 

The detailed soil maps can be useful in planning the use and management of small 
areas. 

To find information about your area of interest, locate that area on the Index to Map 
Sheets. Note the number of the map sheet, and turn to that sheet. 

Locate your area of interest on the map sheet. Note the map unit symbols that are in 
that area. Turn to the Index to Map Units in Part | of this survey, which lists the map 
units by symbol and name and shows the page where each map unit is described. 

The Contents shows which table has data on a specific land use for each detailed 
soil map unit. Also, see the Contents in Part | and Part II for other sections of this 
publication that may address your specific needs. 
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This soil survey is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and other Federal agencies, State 
agencies including the Agricultural Experiment Stations, and local agencies. The 
Natural Resources Conservation Service (formerly the Soil Conservation Service) has 
leadership for the Federal part of the National Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in November 1994. Soil names 
and descriptions were approved in 1995. Unless otherwise indicated, statements in this 
publication refer to conditions in the survey area in 1994. This survey was made 
cooperatively by the Natural Resources Conservation Service and the Minnesota 
Agricultural Experiment Station. It is part of the technical assistance furnished to the 
Otter Tail County Soil and Water Conservation Districts. Other assistance was provided 
by the Agricultural Extension Service, the Minnesota Department of Natural Resources 
and the Board of Water and Soil Resources. The survey was partially funded by the 
Legislative Commission for Minnesota Resources and by Otter Tail County. 

Soil maps in this survey may be copied without permission. Enlargement of these 
maps, however, could cause misunderstanding of the detail of mapping. If enlarged, 
maps do not show the small areas of contrasting soils that could have been shown at a 
larger scale. 

The United States Department of Agriculture (USDA) prohibits discrimination in all of 
its programs on the basis of race, color, national origin, gender, religion, age, disability, 
political beliefs, sexual orientation, and marital or family status. (Not all prohibited bases 
apply to all programs.) Persons with disabilities who require alternative means for 
communication of program information (Braille, large print, audiotape, etc.) should 
contact the USDA's TARGET Center at 202-720-2600 (voice or TDD). 

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, 
Room 326W, Whitten Building, 14th and Independence Avenue SW, Washington, DC 
20250-9410, or call 202-720-5964 (voice or TDD). USDA is an equal opportunity 
provider and employer. 


Cover: Upper left corner—An area of the Snellman-Naytahwaush-Lida association. Most areas are 
used as woodland or pasture; the less sloping areas are used for crops. Controlling water erosion 
and maintaining water quality are the most critical concerns in this association. Upper right 
corner—An area of the Chapett-Sisseton-Friberg association. Cropland is the dominant land use in 
this area. Lower right corner—An area of the Blowers-Paddock-Cathro association. Most areas are 
used for forage crops or corn for the dairy operations in this part of the county. Because of the large 
number of stones in this association, rock removal is an important element in the management of 
the soils. Lower left corner—An area of the Kandota-Knute-Brandsvold association. Most areas are 
used for forage crops or corn for the dairy operations in this part of the county. 


Additional information about the Nation’s natural resources is available on the 
Natural Resources Conservation Service home page on the World Wide Web. The 


address is htlp//www.nrcs.usda.gov (click on "Technical Resources"). 


Contents 


How to Use This Soil Ѕигуеу.................................. 3 
Detailed Soil Map Unit Legend .............................. 6 
Tables: 
Classification of the Soils ............................... 12 
Acreage and Proportionate Extent of the 
SOllS: ο et Т ГГ 14 
Адгопоту....................................................уу[у[у][у[ү 19 
Crops and Pasture ............................................. 19 
Cropland Management Considerations .............. 23 
Crop Yield Estimates .......................................... 24 
Land Capability Classification ............................. 24 
Prime Farmland................................................... 25 
Erosion Factors шша аиа aeia 26 
Windbreaks and Environmental Plantings .......... 26 
Tables: 
Cropland Management Considerations .......... 29 
Land Capability and Yields per Acre of 
Crops and Pasture................................. 58 
Prime Farmland ............................................. 76 
Windbreaks and Environmental Plantings ...... 78 
Windbreak Suitability Groups ....................... 101 
ForesštLand... ο μμ... 111 
Tables: 
Forest Land Harvest Equipment 
Considerations .................................... 113 
Forest Haul Road Considerations ................ 121 
Forest Log Landing Considerations .............. 129 
Forest Land Site Preparation and Planting 
Considerations .................................... 136 
FRECKEAUION ua u ê 145 


Table: 
Recreational Development ........................... 148 
Wildlife Навйа!.................................................... 169 
Table: 
Wildlife Habitat ............................................. 172 
Engineering ........................................................ 189 
Building Site Development ................................ 189 
Sanitary Facilities ............................................. 190 
Waste Management ......................................... 191 
Construction Materials ..................................... 192 
Water Management .......................................... 193 
Tables: 
Building Site Development ........................... 195 
Sanitary Facilities ......................................... 217 
Construction Materials ................................. 241 
Water Management...................................... 261 
Soil Properties .................................................... 293 
Engineering Index Properties ........................... 293 
Physical and Chemical Properties .................... 294 
Water Features ................................................. 296 
Soil Features ............. sess 297 
Tables: 
Engineering Index Properties ....................... 299 
Physical Properties of the Soils .................... 380 
Chemical Properties of the Soils .................. 407 
Water Features ............................................ 433 
Soil Features ................................. 443 
References .......................................2...1....1.... 453 
С1055агу uma sania ыран ыйыы кыйс 455 


Issued 2001 


Detailed Soil Map Unit Legend 


7A-—Hubbard loamy sand, 0 to 2 percent slopes 

7B—Hubbard loamy sand, 2 to 6 percent slopes 

7C—Hubbard loamy sand, 6 to 12 percent slopes 

26—Aazdahl clay loam 

34—Parnell silty clay loam, depressional 

38B—-Waukon loam, 2 to 6 percent slopes 

38C2—Waukon loam, 6 to 12 percent slopes, eroded 

38D2—Waukon loam, 12 to 20 percent slopes, eroded 

38E—Waukon loam, 20 to 30 percent slopes 

46—Borup loam 

53B—Kandota sandy loam, 2 to 6 percent slopes 

53C—Kandota sandy loam, 6 to 12 percent slopes 

53D-—Kandota sandy loam, 12 to 20 percent slopes 

58—Kittson loam 

59—Grimstad fine sandy loam 

61—Arveson loam 

63— Rockwell loam 

65—Foxhome sandy loam 

66—Flaming loamy fine sand 

68--Агуевоп loam, depressional 

107—Winger silt loam 

108— McIntosh silt loam 

121—Wykeham fine sandy loam 

127A—Sverdrup sandy loam, 0 to 2 percent slopes 

127B—Sverdrup sandy loam, 2 to 6 percent slopes 

127C—Sverdrup sandy loam, 6 to 12 percent slopes 

141B—Egeland fine sandy loam, 1 to 6 percent slopes 

141C—Egeland fine sandy loam, 6 to 12 percent 
slopes 

141D—Egeland fine sandy loam, 12 to 20 percent 
slopes 

168B—Forman clay loam, 2 to 6 percent slopes 

180—Gonvick loam 

184—Hamerly loam 

187—Haug muck 

191—Epoufette sandy loam 

202—Meehan loamy sand 

258A—Sandberg loamy sand, 0 to 2 percent slopes 

258B—Sandberg loamy sand, 1 to 6 percent slopes 

258C—Sandberg loamy sand, 6 to 12 percent slopes 

260—Duelm loamy sand 

267B—Snellman sandy loam, 2 to 8 percent slopes 

267C—Snellman sandy loam, 8 to 15 percent slopes 


267E—Snellman sandy loam, 15 to 30 percent slopes 

267F-—Snellman sandy loam, 30 to 45 percent slopes 

290-—Rothsay silt loam 

293B—Swenoda fine sandy loam, 1 to 4 percent 
slopes 

335—Urness mucky silt loam 

339—Fordville loam 

341A—Arvilla sandy loam, 0 to 2 percent slopes 

341B—Arvilla sandy loam, 2 to 6 percent slopes 

371—Clontarf sandy loam 

375—Forada loam 

402C—Sioux loamy sand, 2 to 12 percent slopes 

402E—Sioux loamy sand, 12 to 40 percent slopes 

406A—Dorset sandy loam, 0 to 2 percent slopes 

406B—Dorset sandy loam, 2 to 6 percent slopes 

418—Lamoure silty clay loam, occasionally flooded 

422B—Bygland silty clay loam, 1 to 6 percent slopes 

422C—Bygland silty clay loam, 6 to 15 percent slopes 

426—Foldahl loamy fine sand 

441A—Almora loam, 0 to 2 percent slopes 

441B—Almora loam, 2 to 6 percent slopes 

441С--Аітога loam, 6 to 12 percent slopes 

481—Kratka fine sandy loam 

494—Darnen loam, moderately wet 

497—Hantho silt loam 

508—Wyndmere fine sandy loam 

540—Seelyeville muck 

541—Rifle mucky peat 

544—Cathro muck 

567A—Verndale sandy loam, 0 to 2 percent slopes 

567B—Verndale sandy loam, 2 to 6 percent slopes 

609B—Dickey loamy fine sand, 1 to 5 percent slopes 

624—Rosy sandy loam 

646C—Peever clay loam, 6 to 12 percent slopes 

646D—Peever clay loam, 12 to 18 percent slopes 

670—Knute fine sandy loam 

680—Parnell silt loam 

698—Doran clay loam 

701—Runeberg mucky loam, depressional 

705B—Nitche-Kandota-Lida complex, 1 to 6 percent 
slopes 

705C—Nitche-Kandota-Lida complex, 6 to 12 percent 
slopes 
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707B— Lizzie silt loam, 2 to 6 percent slopes 

707C2—Lizzie silt loam, 6 to 12 percent slopes, 
eroded 

707D2—Lizzie silt loam, 12 to 20 percent slopes, 
eroded 

710—Friberg-Weetown complex 

711B—Arvilla-Sandberg complex, 2 to 6 percent 
slopes 

711C—Arvilla-Sandberg complex, 6 to 12 percent 
slopes 

715—Bluffcreek-Clearriver complex 

716B—Leaflake-Eagleview complex, 1 to 6 percent 
slopes 

716C—Leaflake-Eagleview complex, 6 to 12 percent 
slopes 

716D—Leaflake-Eagleview complex, 12 to 20 percent 
slopes 

718E—Naytahwaush loam, 15 to 30 percent slopes 

721B—Corliss loamy sand, 2 to 6 percent slopes 

721C—Corliss loamy sand, 6 to 12 percent slopes 

721D—Corliss loamy sand, 12 to 20 percent slopes 

721E—Corliss loamy sand, 20 to 35 percent slopes 

726—Kratka sandy loam, thick solum, depressional 

746—Haslie muck 

760C2—Chapett-Sisseton complex, 6 to 12 percent 
slopes, eroded 

760D2—Chapett-Sisseton complex, 12 to 20 percent 
slopes, eroded 

769B—Mehurin clay loam, 1 to 4 percent slopes 

776B—Snellman-Sugarbush complex, 2 to 8 percent 
slopes 

776C—Snellman-Sugarbush complex, 8 to 15 percent 
slopes 

776E—Snellman-Sugarbush complex, 15 to 30 
percent slopes 

777C2—Sisseton-Heimdal complex, 6 to 12 percent 
slopes, eroded 

777D2—Sisseton-Heimdal complex, 12 to 20 percent 
slopes, eroded 

777E—Sisseton-Heimdal complex, 20 to 30 percent 
slopes 

778B—Dorset-Corliss complex, 1 to 6 percent slopes 

778C—Dorset-Corliss complex, 6 to 12 percent slopes 

779B--Peever-Mehurin complex, 2 to 6 percent slopes 


902B—Barnes-Buse complex, 2 to 6 percent slopes 

903C2—8Barnes-Langhei complex, 6 to 12 percent 
slopes, eroded 

915C2—Forman-Buse complex, 6 to 12 percent 
slopes, eroded 

915D2—Forman-Buse complex, 12 to 20 percent 
slopes, eroded 

931C2—Formdale-Langhei complex, 6 to 12 percent 
slopes, eroded 

931D2—Formdale-Langhei complex, 12 to 20 percent 
slopes, eroded 

942D2—Langhei-Barnes complex, 12 to 20 percent 
slopes, eroded 

957B2—Rothsay-Zell complex, 2 to 6 percent slopes, 
eroded 

969C2—Zell-Rothsay complex, 6 to 12 percent slopes, 
eroded 

969D2—Zell-Rothsay complex, 12 to 20 percent 
slopes, eroded 

1015—Udipsamments (cut and fill land) 

1016—Udorthents, loamy (cut and fill land) 

1027—Udorthents, wet substratum (fill land) 

1030—Pits, gravel-Udipsamments complex 

1077—-Forada and Leafriver soils, depressional 

1102B—Chapett-Dorset complex, 1 to 6 percent 
slopes 

1102C—Chapett-Dorset complex, 6 to 12 percent 
slopes, eroded 

1103—Clitherall sandy loam 

1104B—Waukon-Dorset complex, 1 to 6 percent 
slopes 

1104C—Waukon-Dorset complex, 6 to 12 percent 
slopes, eroded 

1104D—Waukon-Dorset complex, 12 to 20 percent 
slopes, eroded 

1105B—Dent silt loam, 1 to 6 percent slopes 

1110—Isan sandy loam 

1111—Nidaros muck, frequently flooded 

1112D—Chapett-Corliss complex, 12 to 20 percent 
slopes, eroded 

1112E—Chapett-Corliss complex, 20 to 30 percent 
‘slopes 

1113—Haslie, Seelyeville, and Cathro soils, ponded 

1114—Hangaard loamy sand, lake beaches 
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1120—Rushlake-Hangaard complex 

1129—Lindaas silty clay loam, morainic 

1131B—Verndale-Abbeylake complex, 1 to 6 percent 
slopes 

1136—Nidaros muck 

1149—Hamerly clay loam 

1195A—Sybil-Eagleview complex, 0 to 2 percent 
slopes 

1195B—Sybil-Eagleview complex, 2 to 8 percent 
slopes 

1195C—Sybil-Eagleview complex, 8 to 15 percent 
slopes 

1195E—Sybil-Eagleview complex, 15 to 30 percent 
slopes 

1196B—Lida-Two Inlets complex, 1 to 8 percent 
slopes 

1196C—Lida-Two Inlets complex, 8 to 15 percent 
slopes 

1196E—Lida-Two Inlets complex, 15 to 30 percent 
slopes 

1196F—Lida-Two Inlets complex, 30 to 50 percent 
slopes 

1200—Egglake loam 

1208B—Naytanwaush-Mahkonce complex, 1 to 8 
percent slopes 

1209C—Naytahwaush clay loam, 8 to 15 percent 
slopes, eroded 

1212B—Mahkonce clay loam, 1 to 4 percent slopes 

1214—Mustinka silty clay loam 

. 1215—Pinelake sandy loam 

1216B—Egglake-Wykeham complex, 0 to 5 percent 
slopes 

1217E—Waukon-Lida complex, 20 to 35 percent 
slopes 

1218B—Snellman-Lida complex, 1 to 8 percent slopes 

1218C—Snellman-Lida complex, 8 to 15 percent 
slopes 

1218E—Snellman-Lida complex, 15 to 30 percent 
slopes 

1218F—Snellman-Lida complex, 30 to 45 percent 
slopes 

1219C—Sandberg-Sverdrup complex, 6 to 12 percent 
slopes 

1221B—Sverdrup-Sandberg complex, 2 to 6 percent 
slopes 


1223D—Sandberg-Arvilla complex, 12 to 20 percent 
slopes 

1227— Quam, Cathro, and Urness soils, ponded 

1230-—Haslie and Nidaros soils, ponded 

1232B—Chapett loam, 2 to 6 percent slopes 

1232E—Chapett loam, 20 to 30 percent slopes 

1234B—Formdale-Buse complex, 2 to 6 percent 
slopes 

1237—-Lakepark loam 

1239—Quam silt loam 

1240—Roliss clay loam 

1247D—Corliss-Dorset complex, 12 to 20 percent 
slopes 

1250C—Abbeylake-Verndale complex, 6 to 12 percent 
slopes 

1259—Hamerly-Mustinka complex 

1275B—Kandota-Egglake, depressional, complex, 0 
to 8 percent slopes 

1275C—Kandota-Egglake, depressional, complex, 0 
to 15 percent slopes 

1276—Knute-Brandsvold complex, thick solum 

1277D—Corliss-Sverdrup complex, 12 to 20 percent 
slopes 

1289—Knute fine sandy loam, thick solum 

1290—Brandsvold fine sandy loam, thick solum 

1291—Sedgeville loam, frequently flooded 

1293—Sedgeville fine sandy loam, rarely flooded 

1304A—Glyndon very fine sandy loam 

1307—Rushlake sand 

1317—Vallers silty clay loam 

1319B—Rockwood sandy loam, 2 to 6 percent slopes, 
stony 

1319C—Rockwood sandy loam, 6 to 12 percent 
slopes, stony 

1319D—-Rockwood sandy loam, 12 to 20 percent 
slopes, stony 

1320B—Blowers sandy loam, 1 to 5 percent slopes, 
stony 

1321—-Paddock-Becida complex, stony 

1322—Wolverton very fine sandy loam 

1324B—Heimdal-Sisseton complex, 2 to 6 percent 
slopes 

1338—Oakcreek loam 

1339—Borup mucky silt loam, depressional 

1340—Bluffcreek-Epoufette complex 


ark === sr‏ << تڪ 


1341—Clitherall-Wykeham complex 

1342—Pinelake, loamy substratum-Brandsvold 
complex 

1343C—Lida-Almora-Lizzie complex, 8 to 15 percent 
slopes 

1344B—Lida-Almora-Dent complex, 1 to 8 percent 
slopes 

1345—Bluffcreek-Rosy complex 

1346—Nidaros muck, calcareous 

1347B—Kandota loam, 1 to 6 percent slopes 

1348—Knute loam, thick solum 

1349—Clotho loam, moderately permeable 

1350—Brandsvold loam, thick solum 


1351—Bluffton loam, moderately permeable 

1356—Water, miscellaneous 

1365—Hillview fine sandy loam 

1396—Sedgeville, Nidaros, and Aquolls soils, 
channeled 

1397—Bemidji loamy sand, moderately permeable 

1825B—Seelyeville muck, seep land, 1 to 10 percent 
slopes 

1874—Radium loamy sand 

1943—Roscommon loamy sand 

1975—Oylen sandy loam 

W-—-Water 
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Soil Survey of Otter Tail County, Minnesota 
اا ل‎ a 


This soil survey is an inventory and evaluation of 
the soils in the survey area. It can be used to adjust 
land uses to the limitations and potentials of natural 
resources and the environment. Also, it can help to 
prevent soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavioral 
characteristics of the soils. They collect data on 
erosion, droughtiness, flooding, and other factors that 
affect various soil uses and management. Field 
experience and collected data on soil properties and 
performance are used as a basis in predicting soil 
behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; 
as woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreational facilities; and for wildlife habitat. 
It can be used to identify the potentials and limitations 
of each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Interpretive ratings help engineers, planners, and 
others understand how soil properties influence 
important nonagricultural uses, such as building site 
development and construction materials. The ratings 
indicate the most restrictive soil features affecting the 
suitability of the soils for these uses. 

Soils are rated in their natural state. No unusual 


modification of the soil site or material is made other 
than that which is considered normal practice for the 
rated use. Even though soils may have limitations, it is 
important to remember that engineers and others can 
modify soil features or can design or adjust the plans 
for a structure to compensate for most of the 
limitations. Most of these practices, however, are 
costly. The final decision in selecting a site for a 
particular use generally involves weighing the costs of 
Site preparation and maintenance. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in all or part of the 
survey area. The survey can help planners to maintain 
or create a land use pattern in harmony with the 
natural soil. 

Contractors can use this survey to locate sources 
of sand and gravel, roadfill, and topsoil. They can use 
it to identify areas where bedrock, wetness, or very 
firm soil layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey 
can help them plan the safe disposal of wastes and 
locate sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 

The classification and extent of the soils in this 
survey area are shown in the tables "Classification of 
the Soils" and "Acreage and Proportionate Extent of 
the Soils," which are at the end of this section. 
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Classification of the Soils 


Soil Survey of 


(An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those 
characteristics that are outside the range of the series) 


Soil name 


Aazdahl |Аачіс Haploborolls, fine-loamy, mixed 
Abbeylake- [Typic Udipsamments, mixed, frigid 

Almora-- |Boralfic Udic Argiborolls, fine-loamy over sandy or sandy-skeletal, mixed 
Aquolls |Аачо11в 

Arveson |Typic Calciaquolls, coarse-loamy, frigid 
Arvilla |Ә4іс Haploborolls, sandy, mixed 
Вакпев------------------- [Udic Haploborolls, fine-loamy, mixed 
Весійа------------------- |Mollic Glossaqualfs, coarse-loamy, mixed, frigid 
Bemidji------------------ |Aquic Arenic Eutroboralfs, loamy, mixed 
Blowerg------------------ |Glossaquic Eutroboralfs, coarse-loamy, mixed 
Bluffcreek------- -|Oxyaquic Eutroboralfs, coarse-loamy, mixed 
Bluffton--------- -|Түріс Endoaquolls, fine-loamy, mixed, frigid 
Borup-------------------- |Typic Calciaquolls, coarse-silty, frigid 
Brandsvold--------------- |Түріс Argiaquolls, fine-loamy, mixed, frigid 
Виве--------------------- |Udic Calciborolls, fine-loamy, mixed 
Bygland------------------ |Aquertic Argiborolls, fine, montmorillonitic 
Cathro------------------- |Terric Borosaprists, loamy, mixed, euic 
Chapett------------------ |Boralfic Udic Argiborolls, fine-loamy, mixed 
Clearriver--------- --|Aquic Udipsamments, mixed, frigid 
Clitherall--------- --|Aquic Argiborolls, coarse-loamy, mixed 
Clontarf----------------- |Pachic Udic Haploborolls, coarse-loamy, mixed 
Clotho------------------- |Typic Endoaquolls, coarse-loamy, mixed (calcareous), frigid 
Corliss------------------ |Түріс Udipsamments, mixed, frigid 
Darnen------------------- |Pachic Udic Haploborolis, fine-loamy, mixed 
Беп%--------------------- |Aquic Argiborolls, fine-silty, mixed 
Dickey------------------- |Udorthentic Haploborolls, sandy over loamy, mixed 
Doran--------------------« |Aquertic Argiborolls, fine, montmorillonitic 
Dorset-- ----|Udic Argiborolls, coarse-loamy, mixed 
Duelm-------------------- |Aquic Haploborolls, sandy, mixed 
Eagleview---------------- |Асдіс Udipsamments, mixed, frigid 
Egeland------------------ |Udic Haploborolls, coarse-loamy, mixed 
Egglake------------------ |Mollic Endoaqualfs, fine-loamy, mixed, frigid 
Epoufette---------------- |Mollic Endoaqualfs, coarse-loamy, mixed, frigid 
Flaming------------------ |Aquic Haploborolls, sandy, mixed 
Foldahl------------------ |Аачіс Haploborolls, sandy over loamy, mixed 
Forada------------------- |Typic Endoaquolls, coarse-loamy, mixed, frigid 


Іакераг! 
Lamoure 


К----------------- 


| Family or higher taxonomic class 


--|Pachic Udic Haploborolls, fine-loamy over sandy or sandy-skeletal, mixed 


|Udic Argiborolls, fine-loamy, mixed 

|04іс Haploborolls, fine-loamy, mixed 

|Aquic Haploborolls, sandy-skeletal over loamy, mixed 
Argiaquolls, fine-loamy, mixed, frigid 
Calciaquolls, coarse-silty, frigid 
Argiborolls, fine-loamy, mixed 

Calciaquolls, sandy over loamy, frigid 
Calciaquolls, fine-loamy, frigid 

Endoaquolls, sandy, mixed, frigid 


|Limnic Borosaprists, coprogenous, euic 

|Histic Humaquepts, coarse-loamy, mixed (calcareous), frigid 
[Udic Haploborolls, coarse-loamy, mixed 

[Mollic Endoaqualfs, coarse-loamy, mixed, frigid 
|Udorthentic Haploborolls, sandy, mixed 

[Typic Endoaquolls, sandy, mixed, frigid 

[Mollic Eutroboralfs, fine-loamy, mixed 

|Aquic Haploborolls, fine-loamy, mixed 

|Аачіс Argiborolls, fine-loamy, mixed 

|Typic Epiaquolls, sandy over loamy, mixed, frigid 

[Cumulic Endoaquolls, fine-loamy, mixed, frigid 

[Cumulic Endoaquolls, fine-silty, mixed (calcareous), frigid 
|Typic Eutrochrepts, fine-loamy, mixed, frigid 


Otter Tail County, Minnesota— Part II 


Classification of the Soils--Continued 


Soil name | Family or higher taxonomic class 


|Arenic Eutroboralfs, loamy, mixed 

|Histic Humaquepts, sandy, mixed, frigid 

[Mollic Eutroboralfs, coarse-loamy, mixed 

[Typic Argiaquolls, fine, montmorillonitic, frigid 
|Boralfic Udic Argiborolls, fine-silty, mixed 


Mahkonce----------------- [Aquic Eutroboralfs, fine, montmorillonitic 
McIntosh-------- |Aeric Calciaquolls, fine-silty, frigid 
Meehan--------- [Aquic Udipsamments, mixed, frigid 
Mehurin------------.----- |Aquertic Argiborolls, fine, montmorillonitic 
Mustinka----------------- |Түріс Argiaquolls, fine, montmorillonitic, frigid 
Naytahwaush-------------- |Mollic Eutroboralfs, fine, montmorillonitic 
Nidaros------------------. [Terric Borosaprists, loamy, mixed, euic 
Nitche-----------------.- [Mollic Eutroboralfs, coarse-loamy, mixed 
Oakcreek----------------- |Aquic Argiborolls, fine-loamy, mixed 
Oylen-------------------- |Aquic Argiborolls, coarse-loamy, mixed 
Рай4оск------------------ |Udollic Epiaqualfs, coarse-loamy, mixed, frigid 
Рагпе11------------------ |Vertic Argiaquolls, fine, montmorillonitic, frigid 
Peever------------------- |Udic Argiborolls, fine, montmorillonitic 
Pinelake---------------.- |Түріс Argiaquolls, coarse-loamy, mixed, frigid 


---|Cunmulic Endoaquolls, fine-silty, mixed, frigid 
---|Aquic Haploborolls, sandy, mixed 
---|Typic Borohemists, euic 


----------------- [Typic Calciaquolls, coarse-loamy, frigid 
----------------- |Mollic Eutroboralfs, coarse-loamy, mixed 
------------------- |Түріс Endoaquolls, fine-loamy, mixed (calcareous), frigid 
---------------- [Mollic Psammaquents, mixed, frigid 
--------------------- [Glossaquic Eutroboralfs, coarse-loamy, mixed 
------------------ |Udic Haploborolls, coarse-silty, mixed 
----------------- [Typic Endoaquolls, coarse-loamy, mixed, frigid 
----------------- [Aquic Udipsamments, mixed, frigid 
Sandberg-- --|Udorthentic Haploborolls, sandy, mixed 
Sedgeville--------------- |Fluvaquentic Endoaquolls, coarse-loamy, mixed, frigid 
Seelyeville-------------- |Typic Borosaprists, euic 
Біочх-------------------- |Udorthentic Haploborolls, sandy-skeletal, mixed 
Sisseton----------------- |Typic Eutrochrepts, coarse-loamy, mixed, frigid 
Snellman----------------- |Түріс Eutroboralfs, fine-loamy, mixed 
Sugarbush---------------- |Typic Eutroboralfs, coarse-loamy, mixed 
Sverdrup----------- --|Udic Haploborolls, sandy, mixed 
Swenoda------------ --|Pachic Udic Haploborolls, coarse-loamy, mixed 
Sybil---------- --|Mollic Eutroboralfs, coarse-loamy, mixed 
Two Inlets---------.-.----- |Psammentic Eutroboralfs, sandy, mixed 
Udipsamments------------- |Udipsamments 
Udorthents--------------- [Udorthents 
Urness------------------- [Mollic Fluvaquents, fine-silty, mixed (calcareous), frigid 
Уа11ехв------------------ |Түріс Calciaquolls, fine-loamy, frigid 
Verndale----------------- |Udic Argiborolls, coarse-loamy, mixed 


Waukon---- 
Weetown--- 


--|Мо11іс Eutroboralfs, fine-loamy, mixed 
--|Pachic Udic Argiborolls, fine-loamy, mixed 


Winger---- --|Typic Calciaquolls, fine-silty, frigid 
Wolverton---------------- |Аачіс Calciborolls, coarse-loamy, mixed 
Wykeham------------------ |Aquic Eutroboralfs, fine-loamy, mixed 
Wyndmere---------------.-- |Aeric Calciaquolls, coarse-loamy, frigid 
Zell------.-------------- |Udic Calciborolls, coarse-silty, mixed 


——— —— ο . 


13 


14 Soil Survey of 


Acreage and Proportionate Extent of the Soils 


Map | Soil name | Acres | Percent 


| 

| 
7A |Hubbard loamy sand, 0 to 2 percent ε]ορεβ---------------------------------------------------- 7,740 | 0.5 
7B {Hubbard loamy sand, 2 to 6 percent β]ορ6β--------------------------------------------------------- 14,297 | 1.0 
7C |Hubbard loamy sand, 6 to 12 percent віорез------------------------------------------- 4,362 | 0.3 
26 JAazdahl clay 1оаш-------------------...-........-----.-------------------------------- 9,254 | 0.6 
34 |Parnell silty clay loam, Яергеввіола1------------------------------------------------ 6,362 | 0.4 
38B |Waukon loam, 2 to 6 percent в1орез-----------------------------------.-.-------------- 8,073 | 0.6 
38c2 {Waukon loam, 6 to 12 percent slopes, eroded 9,893 | 0.7 
3802 |Waukon loam, 12 to 20 percent slopes, eroded---- 3,229 | 0.2 
38E |Waukon loam, 20 to 30 percent slopes- 2,506 | 0.2 
46 |Borup 1оаш--------------------------------------------------------------------------- 271 | * 
53B |Kandota sandy loam, 2 to 6 percent Біорев---------------------------------------.---- 29,873 | 2.1 
53C |Kandota sandy loam, 6 to 12 percent віорев------------------------------------------- 10,893 | 0.8 
53D |Kandota sandy loam, 12 to 20 percent віорев------------------------------------------ 1,909 | 0.1 
58 |Kittson loam 1,338 | * 
59 |Grimstad fine sandy 548 | * 
61 |Arveson loam------------------------------ 1,350 | * 
63 |Rockwell loam----------------------------- 4,579 | 0.3 
65 |Foxhome sandy loam----- 484 | * 
66 |Flaming loamy fine sand 102 | * 
68 [Arveson loam, depressional 3,157 | 0.2 
107 |Winger silt 1οᾶπ--------------------------------------------------------------------- 522 | * 
108 |McIntosh silt 1оаш-------------------...............-.....-...------------------------- 110 | 
121 [Wykeham fine sandy 1ο8π----------------------------------------------------------------- 6,652 | 0.5 
127A |Sverdrup sandy loam, 0 to 2 percent slopes----------------------------.---2-.---------- 1,147 | * 
127B [Sverdrup sandy loam, 2 to 6 percent віорев---------------------- 3,663 | 0.2 
127С |Sverdrup sandy loam, 6 to 12 percent віорев--------------------- 1,064 | * 
141B |Egeland fine sandy loam, 1 to 6 percent slopes------- 2,771 | 0.2 
141C |Egeland fine sandy 1оаш, 6 to 12 percent slopes 1,450 | 0.1 
141D [Egeland fine sandy loam, 12 to 20 percent slopes 428 | * 
168B |Forman clay loam, 2 to 6 percent вз1орев-------------------------------------------—-- 7,929 | 0.6 
180 |Әопуіск 1оаш-------------------....................---------------------------------- 4,483 | 0.3 
184 |Hamerly 1οῦπ-------------------------------------------------------------------------------- 2,066 | 0.1 
187 [Haug тиск----------------------....-...-.---------------------------------------------- 407 | * 
191 |Epoufette sandy loam 8,315 | 0.6 
202 [Meehan loamy вап4------------------------- 1,009 | * 
258A |Sandberg loamy sand, 10,194 | 0.7 
258B |Sandberg loamy sand, 2,121 | 0.1 
258C |Sandberg loamy sand, 1,735 | 0.1 
260 |Duelm loamy ββηᾶ--------------------------------------------------------------------- 2,217 | 0.2 
2678 |Snellman sandy loam, 2 to 8 percent β]ορ6β------------------------------------------------ 13,321 | 0.9 
267C |Snellman sandy loam, 8 to 15 percent віорев------------------------------------------ 15,906 | 1.1 
267E [Snellman sandy loam, 15 to 30 percent slopes 10,315 | 0.7 
267F [Snellman sandy loam, 30 to 45 percent slopes 3,470 | 0.2 
290 [Rothsay silt 1саш------------------------------------ 1,179 | * 
293B |Swenoda fine sandy loam, 1 to 4 percent slopes 1,276 | * 
335 |Urness mucky silt 1оаш-------------------.-------..-.---.-------------------------------- 5,181 | 0.4 
339 |Fordville loam-----------------------~-------~--~-----------+-----~---+------+--------- 8,073 | 0.6 
341A |Arvilla sandy loam, 0 to 2 percent Slope uuu 2,217 | 0.2 
341B |Arvilla sandy loam, 2 to 6 percent slopes------------------.-----------------2------- 13,905 | 1.0 
371 |Clontarf sandy ісаш------------------------------------------------------------------ 2,552 | 0.2 
375 |Forada 1оап----------------------------------------------------------------------- 1,796 | 0.1 
402C |Біочх loamy sand, 2 to 12 percent slopes-- 700 | * 
402Е [Sioux loamy sand, 12 to 40 percent slopes- 782 | ж 
406А |Dorset sandy loam, 0 to 2 percent slopes-- 6,898 | 0.5 
406B |Dorset sandy loam, 2 to 6 percent в1орев--------------------------------------------- 12,887 | 0.9 
418 |Lamoure silty clay loam, occasionally flooded-------------------------------.-------- 343 | * 
422B  |Bygland silty clay loam, 1 to 6 percent slopes 5,832 | 0.4 
422C |Bygland silty clay loam, 6 to 15 percent slopes 622 | * 
426 |Foldahl loamy fine sand-----------------------------------------------.-----2--------- 525 | * 
441A |Almora loam, 0 to 2 percent εἰορδβ----------------------------------------------------- 1,704 | 0.1 
441B [Almora loam, 2 to 6 percent в1орев-----------------------------------------—- 5,181 | 0.4 
441C |Almora loam, 6 to 12 percent slopes 1,332 | * 

| 


See footnote at end of table. 


Otter Tail County, Minnesota—Part ΙΙ 


Acreage and Proportionate Extent of the Soils--Continued 


] Soil name | Acres 


|Kratka fine sandy 1оаш------------------—--------------—----—-—-------------—----------—--- . 635 
|Darnen loam, moderately wet 7,616 
|Hantho silt 1ο8π----------------------------------------------------------------------------------π--------. 1,535 
|Wyndmere fine sandy 1оаш---—-------------—-------------------—-----------------—--—-—---—--- 192 
|Seelyeville πυςκ-------------------------------------------------------------------------------------ι-ο-. 33,476 
[Rifle mucky реа«----------.----.-.-.-.......-.------------------------.................. 1,345 
|Cathro ααεκ----------------------------------------------------------.. 15,960 
|Verndale sandy loam, 0 to 2 percent віорев-------------------- 5,374 
|Verndale sandy loam, 2 to 6 percent slopes------ 562 
|Dickey loamy fine sand, 1 to 5 percent slopes--- 489 
[кову sandy loam----------------.-------- 17 
|Peever clay loam, 6 to 12 percent slopes 4,001 
| Peever clay loam, 12 to 18 percent slopes-------------.---------.-.--------2-.-.--------- 1,505 
|Knute fine sandy 1оайт-------------------------------------—-—-------------—------—------—- 864 
|Parnell silt 1оаш--------------------------—-----—-----—---—-—--—-------------—---5---—------—- 8,411 
|Doran clay loam-------------.-----------2-.----------2-.-.----2.---.-.--- 1,031 
|Runeberg mucky loam, depressional-----------------------.--------.--.- 6,254 
|Nitche-Kandota-Lida complex, 1 to 6 percent slopes 11,857 
|Nitche-Kandota-Lida complex, 6 to 12 percent slopes 3,121 
|Lizzie silt loam, 2 to 6 percent slopes------------------------.---------...-----2.-- 5,543 
|Lizzie silt loam, 6 to 12 percent slopes, екойей----------------—-—-------------—-----—- 1,637 
[Lizzie silt loam, 12 to 20 percent slopes, есойей-----------------------------.------ 387 
|Friberg-Weetown сопріех------------.--------.---..------------------------------------- 10,598 
|Arvilla-Sandberg complex, 2 to 6 percent віорев----------------------------.--------- 948 
|Arvilla-Sandberg complex, 6 to 12 percent Біорев------------------ 15,906 
|Bluffcreek-Clearriver complex----------------------.-------------- 16,484 
|Leaflake-Eagleview complex, 1 to 6 percent slopes-- 5,326 
|Leaflake-Eagleview complex, 6 to 12 percent slopes---------------------~~---------___ 777 
|Leaflake-Eagleview complex, 12 to 20 percent β]ορεβ-------------------------------------------- 300 
|Naytahwaush loam, 15 to 30 percent slopes--------------------.-----------.--------.-- 4,218 
|Corliss loamy sand, 2 to 6 percent β]ορ6β---------------------------------------------------- 4,290 
|Corliss loamy sand, 6 to 12 percent slopes--------~------------------------~--------- 1,808 
|Corliss loamy sand, 12 to 20 percent в1орев----------------------------------------.- 4,410 
[Corliss loamy sand, 20 to 35 percent slopes----------...- 1,826 
|Kratka sandy loam, thick solum, depressional 1,824 
|Haslie παο.----------------------------------------------- 7,112 
|Chapett-Sisseton complex, 6 to 12 percent slopes, eroded 36,561 
|Chapett-Sisseton complex, 12 to 20 percent slopes, eroded------.----------...-------- | 13,568 
|Mehurin clay loam, 1 to 4 percent в1орев------------------------------------—--—----—-—-— 1,940 
|Snellman-Sugarbush complex, 2 to 8 percent віорев------------------------------------ 14 
|Snellman-Sugarbush complex, 8 to 15 percent віорев----------------------------------- 218 
|Snellman-Sugarbush complex, 15 to 30 percent вІорев---------------------------------- 95 
|Sisseton-Heimdal complex, 6 to 12 percent slopes, eroded--------.- 12,508 
|Sisseton-Heimdal complex, 12 to 20 percent slopes, eroded 4,531 
|Sisseton-Heimdal complex, 20 to 30 percent slopes 1,257 
[Dorset-Corliss complex, 1 to 6 percent віорев--------------------------------------.. 34,537 
[Dorset-Corliss complex, 6 to 12 percent Біорев--------------------------------------- 18,654 
|Peever-Mehurin complex, 2 to 6 percent Біорев---------------------------------------- 2,335 
|Barnes-Buse complex, 2 to 6 percent віорев------------------------------------------- 17,599 
|Barnes-Langhei complex, 6 to 12 percent slopes, екойей------------------------------- 16,843 
|Forman-Buse complex, 6 to 12 percent slopes, eroded------------.-----------..-------- 15,159 
|Forman-Buse complex, 12 to 20 percent slopes, eroded------------. 5,832 
|Formdale-Langhei complex, 6 to 12 percent slopes, eroded--------- 6,218 
|Formdale-Langhei complex, 12 to 20 percent slopes, eroded- 806 
|Langhei-Barnes complex, 12 to 20 percent slopes, екойей------------------------------ 4,627 
|Rothsay-Zell complex, 2 to 6 percent slopes, екойей---------------------------------- 6,025 
|Zell-Rothsay complex, 6 to 12 percent slopes, екойей-------------------------------.- 7,447 
|zell-Rothsay complex, 12 to 20 percent slopes, екой4ей-------------------------------- 636 
|Udipsamments (cut and fill 1ап4)----------------------------------------------------- 952 
|Udorthents, loamy (cut and fill 1ϑπὰ)--------------------------------------------------- 2,699 
[|Udorthents, wet substratum (fill 1ап4)------------------------------- 461 
|Pits, gravel-Udipsamments союрІех---------------------------------------------------- 1,770 


See footnote at end of table. 
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16 Soil Survey of 


Acreage and Proportionate Extent of the Soils--Continued 


| | | 
Map | Soil name | Acres | Percent 
symbol | | 
| с 
| 


| 

| 
1077 |Forada and Leafriver soils, ἀερσοβείοπα]----------------------------------------------- 12,265 | 0.9 
1102B |Chapett-Dorset complex, 1 to 6 percent slopes 1,621 | 0.1 
1102C |Chapett~Dorset complex, 6 to 12 percent slopes, eroded 2,988 | 0.2 
1103 [Clitherall sandy 1оан---------------------------------------------------------------- 1,975 | 0.1 
11048 |Waukon-Derset complex, 1 to 6 percent slopes-------------------------------.--------- 755 | * 
1104C j|Waukon-Dorset complex, 6 to 12 percent slopes, eroded------------.--------.----------- 3,663 | 0.2 
1104D |Waukon-Dorset complex, 12 to 20 percent slopes, eroded 2,193 | 0.2 
1105B [Dent silt loam, 1 to 6 percent slopes 3,880 | 0.3 
1110 |Івап sandy loam----------------------- 1,603 | 0.1 
1111 |Nidaros muck, frequently flooded------------------.---------- 8,941 | 0.6 
1112D |Chapett-Corliss complex, 12 to 20 percent slopes, eroded 3,133 | 0.2 
1112E |Chapett-Corliss complex, 20 to 30 percent slopes------------------.------------------ 1,185 | * 
1113 |Нав1іе, Seelyeville, and Cathro soils, ponded----------------.-.--.------------------ 17,671 | 1.2 
1114 |Hangaard loamy sand, lake Беасһев----------------------------.----------------------- 758 | * 
1120  [|Rushlake-Hangaard сошріех------------------------------------------------------------ 3,013 | 0.2 
1129  |Lindaas silty clay loam, morainic-------------------------.---------.---------------- 865 | * 
1131B [Verndale-Abbeylake complex, 1 to 6 percent slopes 8,098 | 0.6 
1136  |Nidaros muck------------------------.------------ 19,340 | 1.4 
1149  |Hamerly clay loam 1,685 | 0.1 
1195A |Sybil-Eagleview complex, 0 to 2 percent slopes--- 984 | * 
1195B |Sybil-Eagleview complex, 2 to 8 percent slopes--------------------------------------- 9,736 | 0.7 
1195C |Sybil-Eagleview complex, 8 to 15 percent віорев-----------------------.-------------- 4,531 | 0.3 
1195E |Sybil-Eagleview complex, 15 to 30 percent slopes------------------------------------- 1,492 | 0.1 
1196B |Lida-Two Inlets complex, 1 to 8 percent віорев--------------------------------------- 19,778 | 1.4 
1196C |Lida-Two Inlets complex, 8 to 15 percent віорев-------------------------------------- 22,365 | 1.6 
1196E |[Lida-Two Inlets complex, 15 to 30 percent slopes 3,273 | 0.2 
1196F |Lida-Two Inlets complex, 30 to 50 percent slopes 604 | * 
1200 JEgglake 1оаш-------------------------------------------- 812 | * 
12088 |Naytahwaush-Mahkonce complex, 1 to 8 percent slopes----- 6,555 | 0.5 
1209C |Naytahwaush clay loam, 8 to 15 percent slopes, eroded 8,170 | 0.6 
1212B |Mahkonce clay loam, 1 to 4 percent βῖορθβ-------------------------------------------- 1,958 | 0.1 
1214 |Mustinka silty clay 1оап--------------------------------------------- ---------------- 1 580 | * 
1215 |Р1пе1аКе sandy 1саш------------------------------.----------------------------------- | 8,140 | 0.6 
1216B |Egglake-Wykeham complex, 0 to 5 percent slopes--------------------------------------- | 4,655 | 0.3 
1217E |Waukon-Lida complex, 20 to 35 percent slopes 1,238 | * 
12188 |Snellman-Lida complex, 1 to 8 percent slopes 3,244 | 0.2 
1218C |Snellman-Lida complex, 8 to 15 percent slopes---------------------------------------- | 7,941 | 0.6 
1218E |Sneliman-Lida complex, 15 to 30 percent віорев---------------------------------------| 5,398 | 0.4 
1218F |Snellman-Lida complex, 30 to 45 percent в1орев--------------------------------------- | 928 | * 
1219C |Sandberg-Sverdrup complex, 6 to 12 percent slopes------------------------------------ | 2,712 | 0.2 
1221B j|Sverdrup-Sandberg complex, 2 to 6 percent slopes-----------------------.-------------- | 2,664 | 0.2 
1223D |Sandberg-Arvilla complex, 12 to 20 percent slopes-----------------------------.------ | 4,386 | 0.3 
1227 |Quam, Cathro, and Urness soils, ponded 15,492 | 1.1 
1230 [Haslie and Nidaros soils, ponded 26,101 | 1.8 
12328 |Chapett loam, 2 to 6 percent slopes--- 18,027 | 1.3 
1232E |Chapett loam, 20 to 30 percent slopes 1,552 | 0.1 
1234B |Ғоспйа1е-Виве complex, 2 to 6 percent β]ορθβ----------------------------------------- | 20,738 | 1.4 
1237 |Lakepark 1оаш------------------------------------------------------------------------ | 7,037 | 0.5 
1239 [Quam silt 1іоаш----------------------------------------------------------------------- | 10,218 | 0.7 
1240 |Roliss clay 1оаш-------------------------------..-------.-.--------------------------- | 6,170 | 0.4 
12410 |Corliss-Dorset complex, 12 to 20 percent slopes-------------------------------------- 4,965 | 0.3 
1250C |Abbeylake-Verndale complex, 6 to 12 percent slopes--------------~~------~-~~-----~ 680 | * 
1259  |Hamerly-Mustinka σοπρῖθκ--------------------------------------------------------- 2,085 | 0.1 
1275B |Kandota-Egglake, depressional, complex, 0 to 8 percent slopes--- 2,236 | 0.2 
1275C |Kandota-Egglake, depressional, complex, 0 to 15 percent slopes 1,674 | 0.1 
1276 |Knute-Brandsvold complex, thick solum------------------------------------------------ 5,736 | 0.4 
12770 |Corliss-Sverdrup complex, 12 to 20 percent slopes------------------------------------ 822 | * 
1289 [Knute fine sandy loam, thick solum--------------------------------------------------- 5,374 | 0.4 
1290 |Brandsvold fine sandy loam, thick во1ша---------------------------------------------- | 4,242 | 0.3 
1291 |Sedgeville loam, frequently Ғ1оо4ей-------------------------------------------------- | 1,107 | * 
1293 |Sedgeville fine sandy loam, rarely Ғ1оойей------------------------------------------- | 744 | * 
1304A |Glyndon very fine sandy 1оаш--------------------------------------------------------- | 278 | * 

| 


See footnote at end of table. 
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Acreage and Proportionate Extent of the Soils--Continued 


Map ] Soil name | Acres | Percent 


symbol | 


| 
| 
1307 [Rushlake sand-----------------------------2-------------------2-2-2-.--2-2-2--.----------.--- | -1,854 | 0.1 
1317 |Vallers silty clay loam---------------------------.---------------------.---2--------- | 524 | * 
13198 |Reckwood sandy loam, 2 to 6 percent slopes, в%опу------------------------------------ | 10,484 | 0.7 
1319C |Rockwood sandy loam, 6 to 12 percent slopes, в%опу----------------------------------- | 2,069 | 0.1 
13190 |Rockwood sandy loam, 12 to 20 percent slopes, stony | 503 | * 
1320B |Віомегв sandy loam, 1 to 5 percent slopes, stony 35,717 | 2.5 
1321 |Paddock-Becida complex, stony------------------------ 23,196 | 1.6 
1322 |Wolverton very fine sandy loam----------------------- 813 | * 
13248  |Heimdal-Sisseton complex, 2 to 6 percent slopes 8,025 | 0.6 
1338 |Оакскеек 1ο8π------------------------------------------------------------------------ 1,557 | 9.1 
1339 [Borup mucky silt loam, depressional-------------------------------------------------- 345 | * 
1340 |Bluffcreek-Epoufette сошрһех--------------------------------------------------------- 2,024 | 0.1 
1341 [Clitherall-Wykeham сопріех----------------------------------------------------------- 5,061 | 0.4 
1342 |Pinelake, loamy substratum-Brandsvold complex---------------------------------------- 4,025 | 0.3 
1343C |Lida-Almora-Lizzie complex, 8 to 15 percent εἰορθβ----------------------------------- | 1,332 | * 
13448 |Lida-Almora-Dent complex, 1 to 8 percent slopes 3,374 | 0.2 
1345 |Bluffcreek-Rosy complex--------------.-------.-- 748 | * 
1346 |Nidaros muck, calcareous 7,326 | 0.5 
13478 |Kandota loam, 1 to 6 percent slopes 5,097 | 0.4 
1348 |Knute loam, thick βο]υπ----------------------------------------------------------------- 3,555 | 0.2 
1349 |Clotho loam, moderately permeable-------------------------------------2.------.------- 300 | * 
1350  |Brandsvold loam, thick solum-------------------------------------------2-------2.------ 868 | * 
1351 |Bluffton loam, moderately permeable--------------------------------------------.----- 4,643 | 0.3 
1356 |Water, πἰβοθ]]βπθουπ----------------------------------------------------------------- 177 | ж 
1365 |Hillview fine sandy loam- 1,135 | 
1396 |Sedgeville, Nidaros, and Aquolls soils, channeled 1,757 | 0.1 
1397 |Bemidji loamy sand, moderately permeable----------------------- 698 | * 
1825B |Seelyeville muck, seep land, 1 to 10 percent slopes ] 749 | * 
1874 |Radium loamy вап4-------------------------------------------------------------------- | 518 | * 
1943 [Roscommon loamy вап4----------------------------------------------------------------- | 1,046 | * 
1975 |Oylen sandy 1оаш--------------------------------------------------------------------- | 11,303 | 0.8 
Li |[Water------—-- +--+ --- +--+ -- | 233,212 | 16.4 
| == 
| τοῖδ]--------------------------------------------------------------------------- | 1,423,300 | 100.0 


=з S Z  —— ‚© 


* Less than 0.1 percent. 
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General management needed for crops and for hay 
and pasture is suggested in this section. The system 
of land capability classification used by the Natural 
Resources Conservation Service is explained, and the 
estimated yields of the main crops and hay and 
pasture plants are listed for each soil. 

Planners of management systems for individual 
fields or farms should consider obtaining specific 
information from the local office of the Natural 
Resources Conservation Service or the Cooperative 
Extension Service. 


Crops and Pasture 


Clarion J. Neseth, district conservationist, and John A. Schmidt, 
district conservationist, Natural Resources Conservation Service, 
helped prepare this section. 


Many crops and pasture plants can be grown in 
Otter Tail County if proper management is applied. The 
main crops grown are alfalfa hay, corn, edible beans, 
barley, oats, potatoes, spring wheat, and soybeans. 
Small acreages of sunflowers, rye, buckwheat, and 
sugarbeets also are grown. Soil productivity within the 
county ranges from marginal to high. 

The main concerns in managing the cropland in the 
county are water erosion, soil blowing (fig. 1), 
droughtiness, wetness, fertility, and water quality. 
Good management can increase productivity and at 
the same time conserve the soil. 

As topsoil is removed by erosion, nutrients and 
organic matter are also removed. The eroding 
sediment settles at the base of slopes or in 
depressions or may enter streams, rivers, or lakes, 
where it can adversely affect water quality. 

Soil blowing is most common in nearly level, 
unprotected areas of the Glacial Lake Agassiz basin 
and on the pitted outwash plains. Unprotected gently 
sloping to sloping areas on the till plains, stagnation 
moraines, and drumlin fields may also be susceptible 
to soil blowing. The soils that are most susceptible to 
soil blowing are those in wind erodibility groups 4L, 3, 
2, and 1, which are described in the "Soil Properties" 
section. 

The hazard of water erosion is most severe in areas 
of cropland that have gently sloping or moderately 


steep slopes on the pitted outwash plains, till plains, 
stagnation moraines, and drumlin fields. The soils 
most susceptible to water erosion are on long slopes 
and have the highest K factors and lowest T factors 
(see "Erosion Factors" on page 26 of this section). 

Conserving the topsoil is important because the 
topsoil acts as a storage site for nutrients and water 
that are available for use by plants. Conservation 
practices reduce the hazard of surface runoff of 
fertilizers and farm chemicals, minimize soil crusting, 
increase the rate of water infiltration, keep the topsoil 
in place, and minimize the sedimentation caused by 
water and by soil blowing. Some common 
conservation practices that have been applied in the 
county are including grasses and legumes in the crop 
rotation; planting on the contour; contour stripcropping 
(fig. 2); applying a system of conservation tillage, such 
as no-till or minimum tillage; and establishing grassed 
waterways, field windbreaks, diversions, and sediment 
basins. 

Cobbles, stones, and boulders that interfered with 
tillage operations have been removed from much of 
the cropland in the county. Periodically, rocks will 
surface because of tillage practices or frost action and 
must be removed. Wooded areas and pastures that 
are being converted to cropland are the most likely to 
have stones and boulders that can interfere with 
farming. Soils that formed in glacial till can contain 
cobbles, stones, or boulders that hinder tillage. Soils 
on the Wadena Drumlin Field are characterized by a 
large number of cobbles and stones in the soil and on 
the surface. Also, soils that formed in outwash 
materials in areas of the Alexandria Moraine Complex 
or within about a mile of the complex typically have 
rocks of a variety of sizes that can interfere with tillage. 
Areas that contain many rock fragments are better 
suited to permanent pasture, unless the removal of the 
stones and boulders is feasible. 

Most of the soils in the pitted outwash plains are 
droughty and have been irrigated. Maintaining a cover 
of crop residue is important during the critical erosion 
periods of early spring and late fall. Keeping crop 
residue on the surface minimizes moisture loss by 
lowering the evaporation rate and increases moisture 
for spring planting by catching snow in the stubble 
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Figure 1.—Water erosion and soil blowing are hazards in areas of Dorset-Corliss complex, 6 to 12 percent slopes, and Dorset- 
Corliss complex, 1 to 6 percent slopes (background). Crop residue management and other conservation practices are needed 


in areas of these soils. 


during the winter. Because of moderately rapid or 
rapid permeability, these outwash soils have a high 
potential for the leaching of nutrients into the ground 
water. 

Many potholes and depressions in the county are 
difficult to drain because of a lack of suitable outlets. 
Excess surface water can be directed off some fields 
by shaping waterways and connecting them with 
natural drainageways or drainage outlets. Some poorly 
drained and very poorly drained areas may be suited 
to forage crops or can be used as pasture. Mixtures of 
reed canarygrass, timothy, alsike clover, or birdsfoot 
trefoil are most frequently planted. Wild meadow hay is 
harvested in some of the larger areas. 

State and Federal regulations may restrict any 
changes in the natural drainage condition of a 
wetland or hydric soil area. Before any alterations are 
made to a wetland or within a hydric soil area, the 
landowner should consult with local, State, or Federal 
agencies, such as the Natural Resources 
Conservation Service, the U.S. Fish and Wildlife 
Service, the Minnesota Department of Natural 
Resources, the Land and Resource Office of Otter Tail 


County, or the local Soil and Water Conservation 
District. 

Pastures in the county are generally in areas of 
poorly drained or very poorly drained soils, on the 
more sloping land, in areas with excessive stones or 
boulders, or on marginally productive soils. Pastures 
can be improved with proper management. Some 
general management practices, such as maintaining 
proper nutrient levels, using suitable forage plants, and 
using a system of rotation grazing, encourage forage 
growth. The use of wet pastures should be deferred 
until the sod is firm, the forage has reached a 
minimum height, and the plants are growing 
vigorously. Overgrazing reduces the quality of forage 
and the ability of the plants to recover after grazing. 
Improvement of pastures in some areas may be 
difficult because of excessive wetness or the large 
number of stones or boulders on the surface. 

Nutrient levels of the soils in the county are 
extremely variable. Current fertility levels, 
recommended nutrient levels, and soil pH are 
determined by soil testing. Soil testing can be done by 
private agricultural consultants or with the help of the 
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County extension offices and the University of 
Minnesota. Past fertility practices and cropping history 
can influence the current fertility status of the soil. The 
kinds and amounts of fertilizer needed depend on the 
soil properties, the crop to be planted, the level of 
management, and the desired yields. Some crop 
yields could be increased by supplying needed 
micronutrients, such as iron, magnesium, boron, 
sulfur, or zinc (USDA/NRCS and Minnesota 
Agricultural Extension Service, 1990). 

Soil texture, permeability, organic matter content, 
drainage, and soil reaction are properties that can 
affect the type, amounts, or method of application of 
fertilizers and pesticides. Recommended amounts of 
fertilizer should be used, and the instructions on 
pesticide labels should be followed. The potential for 
leaching fertilizers or agricultural chemicals into 
ground water exists in areas of soils that formed in 
outwash materials and that are moderately rapidly 
permeable or rapidly permeable. Applying 
recommended amounts of fertilizers and chemicals in 
atimely manner helps to achieve the optimum results 
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and can minimize the potential for leaching (Durgan 
and others, 1995). Split applications of fertilizers 
enable the plants to utilize the nutrients effectively and 
can minimize leaching. Variable rate application 
technology based on soil topography and Geographic 
Positioning Systems (GPS) can maximize the use of 
the information provided by the soil maps. 

The root zone of the soils in Otter Tail County 
generally has pH ranging from 5.0 to 7.8. The 
availability of nutrients to plants and the peak 
effectiveness of agricultural chemicals are influenced 
by the soil pH. Soil reaction with a pH near neutral is 
optimum. Most of the outwash soils and the soils that 
formed under forest vegetation are typically leached 
and are acid in the surface soil and subsoil. Periodic 
applications of lime as recommended by soil tests 
enhance the availability of plant nutrients. Some soils, 
such as Hamerly soils, have a high pH in the surface 
Soil. Thus, nutrients are less available to plants and a 
nutrient deficiency may result. Applying additional 
fertilizers may be necessary to compensate for the 
nutrient deficiency. Also, some crops or windbreak 


Figure 2.—Contour stripcropping in an area of Rockwood sandy loam, 2 to 6 percent slopes, stony. 
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Species do not grow well in soils that have a high pH. 
Species that are tolerant of a high pH should be 
planted in areas of these soils. 


Irrigation 


Otter Tail County has about 45,000 acres under 
irrigation. This number represents the largest acreage 
of irrigated land in Minnesota. Approximately 300 
irrigation systems are operating in the county. The 
majority of the irrigation systems are center-pivot, and 
a few traveling gun irrigation systems are also used. 
The major irrigated crops grown are potatoes, corn, 
soybeans, edible beans, and alfalfa hay. At present, 
yields of irrigated corn are typically 150 to 160 bushels 
per acre on a variety of soil types. 

The largest irrigated areas are in the Hubbard- 
Duelm-Nidaros, Dorset-Corliss-Nidaros, and Arvilla- 
Sverdrup-Sandberg associations, which are described 
under the heading "General Soil Map Units" in Part | of 
this survey. 

Annual precipitation in Otter Tail County ranges 
from 20 to 24 inches. About three-fourths of the 
precipitation falls тот May to September; the growing 
season for most crops falls within this period. 

An adequate supply of available water is needed for 
irrigation. Most of the ground-water aquifers in Otter 
Tail County are in the surficial deposits of sands and 
gravels. These aquifers are recharged annually by 
snowmelt and rainfall. Most of the irrigation systems in 
Otter Tail County use water from ground-water 
aquifers. A few systems use water from rivers or lakes. 

Soil properties that can affect irrigation include 
available water capacity, the water intake rate, and the 
slope. 

Soils that formed in glacial till, such as Barnes, 
Forman, Waukon, and Kandota soils, have a moderate 
or high available water capacity and typically can store 
from 9 to 12 inches of available water in the upper 60 
inches of the soil profile, These soils have a sufficient 
water-holding capacity for achieving high yields in 
most years without irrigation. 

Soils that formed in glacial outwash, such as Arvilla, 
Sverdrup, Dorset, Verndale, Lida, and Sybil soils, have 
a low or moderate available water capacity and 
typically can store from 2 to 4 inches of available water 
in the upper 18 to 24 inches of the soil profile. These 
soils typically have 1 to 2 feet of loamy sediments 
overlying sand or gravel. They have good potential for 
irrigation. 

Other glacial outwash soils, such as Corliss, 
Hubbard, Sandberg, and Two Inlets soils, have a very 
low or low available water capacity and typically store 
less than 3 inches of available water in the upper 60 
inches of the soil profile. These soils typically are 
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coarse textured throughout. They are not well suited to 
irrigation because of rapid percolation rates and a 
poor ability to store water. 

Typically, water storage in the upper 24 inches is 
considered when irrigation is planned for areas of 
outwash soils. The available water capacity below a 
depth of 24 inches is generally so low that it is not a 
consideration. 

The intake rate is a measure of the soil's capacity to 
absorb water and to move water through the soil 
profile. The infiltration rate is the rate at which water 
enters the surface layer of the soil. Percolation is the 
rate at which water moves through the soil. The soil 
layer having the lowest transmission rate, either at the 
surface or below the surface, determines how fast 
water will move through the soil profile. Sealing or 
crusting of the soil surface may reduce the intake rate 
and increase the rate of water runoff. Leaving crop 
residue on the surface helps to prevent crusting, 
enhances the absorption of water, and reduces the 
potential for erosion. 

The slope is an important consideration affecting 
irrigation because high yields of irrigated crops cannot 
be maintained on eroding land. Erosion-control 
measures are needed if sloping areas are irrigated. 
The rate at which water is applied and the ability of the 
soil to absorb the water are factors that affect water 
erosion and should be considered when the irrigation 
system is designed and utilized. 

Soil types can influence the amount and type of 
management needed to achieve yield goals. Each 
crop has a certain rooting depth that governs how 
much water can be used from the soil. Because most 
roots are in the upper part of the root zone, 
applications of irrigation water are generally managed 
to a depth somewhat less than the total root depth. 

A variety of water management systems are 
available to determine the amount of water to be 
applied. Most systems take into account the plant's 
demand for water at various stages of development 
and the amount of water currently in the soil in relation 
to rooting depth. Some systems utilize computer 
programs in combination with field sampling of soil 
moisture. 

Many farmers and homeowners in these areas of 
irrigated cropland get their drinking water from the 
same aquifer as the irrigation water. If not properly 
managed, these aquifers are susceptible to 
contamination from manure, fertilizer, and certain 
pesticides. Chemicals and nutrients have the potential 
to move downward in the soil profile and eventually 
into the ground water. Proper and timely applications 
of chemicals and fertilizers can help to prevent the 
leaching of excess chemicals and nutrients or the 


Otter Tail County, Minnesota—Part 1! 


transportation of these substances in runoff water. 
Also, applying proper amounts of irrigation water 
reduces the runoff rate and the likelihood that nutrients 
will be flushed below the rooting zone. 


Cropland Management 
Considerations 


The management concerns affecting the use of the 
detailed soil map units in the survey area for crops are 
shown in the table "Cropland Management 
Considerations.” The main concerns in managing 
nonirrigated cropland are conserving moisture, 
controlling soil blowing and water erosion, and 
maintaining soil fertility. 

Conserving moisture consists primarily of reducing 
the evaporation and runoff rates and increasing the 
rate of water infiltration. Applying conservation tillage 
and conservation cropping systems, farming on the 
contour, stripcropping, establishing field windbreaks, 
and leaving crop residue on the surface conserve 
moisture. 

Generally, a combination of several practices is 
needed to control soil blowing and water erosion. 
Conservation tillage, stripcropping, field windbreaks, 
contour farming, conservation cropping systems, crop 
residue management, terraces, diversions, and 
grassed waterways help to prevent excessive soil loss. 

Measures that are effective in maintaining soil 
fertility include applying fertilizer, both organic and 
inorganic, including manure; incorporating crop 
residue or green manure crops into the soil; and using 
proper crop rotations. Controlling erosion helps to 
prevent the loss of organic matter and plant nutrients 
and thus helps to maintain productivity, although the 
level of fertility can be reduced even in areas where 
erosion is controlled. All soils used for nonirrigated 
crops respond well to applications of fertilizer. 

Some of the considerations shown in the table 
cannot be easily overcome. These are channels, 
flooding, gullies, and ponding. 

Additional considerations are as follows: 

Lime content, limited available water capacily, 
potential poor tilth and compaction, and restricted 
permeability.—These limitations can be minimized by 
incorporating green manure crops, manure, or crop 
residue into the soil; applying a system of 
conservation tillage; and using conservation cropping 
systems. Also, crops may respond well to additions of 
phosphate fertilizer to soils that have a high content of 
lime. 

Potential for ground-water contamination.—The 
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proper use of nutrients and pesticides can reduce the 
risk of ground-water contamination. 

Potential for surface-water contamination.—The risk 
of surface-water contamination can be reduced by the 
proper use of nutrients and pesticides and by 
conservation farming practices that reduce the runoff 
rate. I 

Surface rock fragments.—This limitation causes 
rapid wear of tillage equipment. It cannot be easily 
overcome. 

Surface stones.—Stones or boulders on or near the 
surface can hinder normal tillage unless they are 
removed. 

Salt content.—In areas where this is a limitation, 
only salt-tolerant crops should be grown. 

On irrigated soils the main management concerns 
are efficient water use, nutrient management, control 
of erosion, pest and weed control, and timely planting 
and harvesting for a successful crop. An irrigation 
system that provides optimum control and distribution 
of water at minimum cost is needed. Overirrigation 
wastes water, leaches plant nutrients, and causes 
erosion. Also, it can create drainage problems, raise 
the water table, and increase soil salinity. 


Explanation of Criteria 


Acid soil.—The pH is less than 6.1. 

Channeled.—The word “channeled” is included in 
the map unit name. 

Dense layer.—The bulk density is 1.80 g/cc or 
greater within the soil profile. 

Depth to rock.—The depth to bedrock is less than 
40 inches. 

Excessive permeability.—Permeability is 6 inches 
per hour or more within the soil profile. 

Flooding.—Flooding is occasional or frequent. 

Gullied.—The word "gullied" is included in the map 
unit name. 

High organic matter content.—The surface layer 
Πᾶ5 more than 20 percent organic matter. 

Lime content.—The pH is 7.4 or more in the surface 
layer, or the wind erodibility group is 4L. 

Limited available water capacity.—The available 
water capacity calculated to a depth of 60 inches or to 
aroot-limiting layer is 6 inches or less. 

Limited organic matter content.—The content of 
organic matter is 2 percent or less in the surface layer. 

Ponding.—Ponding duration is assigned to the map 
unit component. The water table is above the surface. 

Potential poor tilth and compaction.—The content of 
clay is 27 percent or more in the surface layer. 

Potential for ground-water contamination (by 
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nutrients or pesticides).—Depth to the water table is 4 
feet or less, the permeability of any layer is more than 
6.0 inches per hour, or the depth to bedrock is less 
than 60 inches. 

Potential for surface-water contamination (by 
nutrients or pesticides).—The map unit component is 
occasionally flooded or frequently flooded, is subject 
to ponding, is assigned to hydrologic group C or D and 
has a slope of more than 2 percent, is assigned to 
hydrologic group A and has a slope of more than 6 
percent, or is assigned to hydrologic group B, has a 
slope of 3 percent or more, and has a K factor of more 
than 0.17. 

Previously eroded.—The word "eroded" is included 
in the map unit name. 

Restricted permeability.—Permeability is less than 
0.06 inch per hour within the soil profile. 

Salt content.—The electrical conductivity is 4 or 
more in the surface layer or 8 or more within a depth 
of 30 inches. 

Slope (equipment limitation).—The slope is more 
than 15 percent. 

Surface rock fragments (equipment limitation).— 
The terms describing the texture of the surface layer 
include any rock fragment modifier, except for gravelly, 
channery, stony, very stony, extremely stony, bouldery, 
very bouldery, and extremely bouldery. 

Surface stones (equipment limitation).—The word 
"stony" or "bouldery" is included in the map unit name 
or in the description of the surface layer. 

Water erosion.—Either the slope is 6 percent or 
more, or the slope is more than 3 percent and less 
than 6 percent and the surface layer is not sandy. 

Water table.—A water table is within 2.5 feet of the 
surface. 

Wind erosion.—The wind erodibility group is 1, 2, 3, 
or 4L. 


Crop Yield Estimates 


The average yields per acre that can be expected 
of the principal crops under a high level of 
management are shown in the table “Land Capability 
and Yields per Acre of Crops and Pasture” Іп any 
given year, yields may be higher or lower than those 
indicated in the table because of variations in rainfall 
and other climatic factors. The land capability 
classification of map units in the survey area also is 
shown in the table. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations also are 
considered. 
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The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; the 
proper planting and seeding rates; suitable high- 
yielding crop varieties; appropriate and timely tillage; 
control of weeds, plant diseases, and harmful insects; 
favorable soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue, barnyard manure, 
and green manure crops; and harvesting that ensures 
the smallest possible loss. 

The estimated yields reflect the productive capacity 
of each soil for each of the principa! crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
with that of other soils, however, is not likely to 
change. 

Crops other than those shown in the table are 
grown in the survey area, but estimated yields are not 
listed because the acreage of such crops is small. The 
local office of the Natural Resources Conservation 
Service or of the Cooperative Extension Service can 
provide information about the management and 
productivity of the soils for those crops. 


Pasture and Hayland Interpretations 


Under good management, proper grazing is 
essential for the production of high-quality forage, 
stand survival, and erosion control. Proper grazing 
helps plants to maintain sufficient and generally 
vigorous top growth during the growing season. Brush 
control is essential in many areas, and weed control 
generally is needed. Rotation grazing and renovation 
also are important management practices. 

Yield estimates are often provided in animal unit 
months (AUM), or the amount of forage or feed 
required to feed one animal unit (one cow, one horse, 
one mule, five sheep, or five goats) for 30 days. 

The local office of the Naturai Resources 
Conservation Service or of the Cooperative Extension 
Service can provide information about forage yields 
other than those shown in the table "Land Capability 
and Yields per Acre of Crops and Pasture” 


Land Capability Classification 


Land capability classification shows, in a general 
way, the suitability of soils for most kinds of field crops. 
Crops that require special management are excluded. 
The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for 
crops, and the way they respond to management. The 
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criteria used in grouping the soils do not take into 
account major and generally expensive landforming 
that would change slope, depth, or other 
characteristics of the soils, nor do they include 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for woodland or for 
engineering purposes. 

In the capability system, soils generally are grouped 
at three levels—capability class, subclass, and unit 
(USDA, 1961). These categories indicate the degree 
and kinds of limitations affecting mechanized farming 
systems that produce the more commonly grown field 
Crops, such as corn, small grain, cotton, hay, and field- 
grown vegetables. Only class and subclass are used 
in this survey. 

Capability classes, the broadest groups, are 
designated by the numbers 1 through 8. The numbers 
indicate progressively greater limitations and narrower 
choices for practical use. 

If properly managed, soils in classes 1, 2, 3, and 4 
are suitable for the mechanized production of 
commonly grown field crops and for pasture and 
woodland. The degree of the soil limitations affecting 
the production of cultivated crops increases 
progressively from class 1 to class 4. The limitations 
can affect levels of production and the risk of 
permanent soil deterioration caused by erosion and 
other factors. 

Soils in classes 5, 6, and 7 are generally not suited 
to the mechanized production of commonly grown field 
crops without special management, but they are 
suitable for plants that provide a permanent cover, 
such as grasses and trees. The severity of the soil 
limitations affecting crops increases progressively 
from class 5 to class 7. 

Areas in class 8 are generally not suitable for crops, 
pasture, or woodland without a level of management 
that is impractical. These areas may have potential for 
other uses, such as recreational facilities and wildlife 
habitat. 

Capability subclasses identify the dominant kind of 
limitation in the class. They are designated by adding a 
small letter, e, w, s, or c, to the class numeral, for 
example, 2e. The letter e shows that the main hazard 
is the risk of erosion unless a close-growing plant 
cover is maintained; w shows that water in or on the 
soil interferes with plant growth or cultivation (in some 
soils the wetness can be partly corrected by artificial 
drainage); s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and c, used 
in only some parts of the United States, shows that the 
chief limitation is climate that is very cold or very dry. 


25 


There are no subclasses in class 1 because the 
soils of this class have few limitations. Class 5 
contains only the subclasses indicated by w, s, or c 
because the soils in class 5 are subject to little or no 
erosion. They have other limitations that restrict their 
use mainly to pasture, woodland, wildlife habitat, or 
recreation. 

The capability classification of map units in the 
survey area is given in the table "Land Capability and 
Yields per Acre of Crops and Pasture" at the end of 
this section. 


Prime Farmland 


Prime farmland is of major importance in meeting 
the Nation's short- and long-range needs for food and 
fiber. The acreage of high-quality farmland is limited, 
and the U.S. Department of Agriculture recognizes 
that government at local, State, and Federal levels, as 
well as individuals, must encourage and facilitate the 
wise use of our Nation's prime farmland. 

Prime farmland soils, as defined by the U.S. 
Department of Agriculture, are soils that are best 
suited to food, feed, forage, fiber, and oilseed crops. 
Such soils have properties that favor the economic 
production of sustained high yields of crops. The soils 
need only to be treated and managed by acceptable 
farming methods. An adequate moisture supply and a 
sufficiently long growing season are required. Prime 
farmland soils produce the highest yields with minimal 
expenditure of energy and economic resources, and 
farming these soils results in the least damage to the 
environment. 

Prime farmland soils may presently be used as 
cropland, pasture, or woodland or for other purposes. 
They either are used for food and fiber or are available 
for these uses. Urban or built-up land, public land, and 
water areas cannot be considered prime farmland. 
Urban or built-up land is any contiguous unit of land 10 
acres or more in size that is used for such purposes 
as housing, industrial, and commercial sites, sites for 
institutions or public buildings, small parks, golf 
courses, cemeteries, railroad yards, airports, sanitary 
landfills, sewage treatment plants, and water-control 
structures. Public land is land not available for farming 
in National forests, National parks, military 
reservations, and State parks. 

Prime farmland soils commonly receive an 
adequate and dependable supply of moisture from 
precipitation or irrigation. The temperature and growing 
season are favorable, and the level of acidity or 
alkalinity and the content of salts and sodium are 
acceptable. The soils have few, if any, rocks and are 
permeable to water and air. They are not excessively 
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erodible or saturated with water for long periods, and 
they are not frequently flooded during the growing 
season or are protected from flooding. Slopes range 
mainly from O to 6 percent. 

Soils that have a high water table or are subject to 
flooding may qualify as prime farmland where these 
limitations are overcome by drainage measures or 
flood control. Onsite evaluation is necessary to 
determine the effectiveness of corrective measures. 
More information about the criteria for prime farmland 
can be obtained at the local office of the Natural 
Resources Conservation Service. 

A recent trend in land use has been the conversion 
of prime farmland to urban and industrial uses. The 
loss of prime farmland to other uses puts pressure on 
lands that are less productive than prime farmland. 

About 364,664 acres, or nearly 26 percent of the 
survey area, meets the requirements for prime 
farmland. 

The map units in the survey area that meet the 
requirements for prime farmland are listed in the table 
“Prime Farmland” at the end of this section. This list 
does not constitute a recommendation for a particular 
land use. On some soils included in the table, 
measures that overcome limitations are needed. The 
néed for these measures is indicated in parentheses 
after the map unit name. The location of each map unit 
is shown on the detailed soil maps. The soil qualities 
that affect use and management are described in the 
section "Soil Series and Detailed Soil Map Units" in 
Part | of this survey. 


Erosion Factors 


Soil erodibility (K) and soil-loss tolerance (T) factors 
are used in an equation that predicts the amount of 
soil lost through water erosion in areas of cropland. 
The procedure for predicting soil loss is useful in 
guiding the selection of soil and water conservation 
practices. The erosion factors for the soils in the 
survey area are listed in the table "Physical Properties 
of the Soils." 


Soil Erodibility (K) Factor 


The soil erodibility (К) factor indicates the 
susceptibility of a soil to sheet and rill erosion by 
water. The soil properties that influence erodibility are 
those that affect the infiltration rate, the movement of 
water through the soil, and the water storage capacity 
of the soil and those that allow the soil to resist 
dispersion, splashing, abrasion, and the transporting 
forces of rainfall and runoff. The most important soil 
properties are the content of silt plus very fine sand, 
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the content of sand coarser than very fine sand, the 
content of organic matter, soil structure, and 
permeability. 


Fragment-Free Soil Erodibility (Kf) Factor 


This is one of the factors used in the revised 
Universal Soil Loss Equation. It shows the erodibility of 
the fine-earth fraction, or the material less than 2 
millimeters in size. 


Soil-Loss Tolerance (T) Factor 


The soil-loss tolerance (T) factor is an estimate of 
the maximum annual rate of soil erosion that can 
occur over a sustained period without affecting crop 
productivity. The rate is expressed in tons of soil loss 
per acre per year. Ratings of 1 to 5 are used, 
depending on soil properties and prior erosion. The 
criteria used in assigning a T factor to a soil include 
maintenance of an adequate rooting depth for crop 
production, potential reduction of crop yields, 
maintenance of water-control structures affected by 
sedimentation, prevention of gullying, and the value of 
nutrients lost through erosion. 


Wind Erodibility Groups 


Wind erodibility is directly related to the percentage 
of dry, nonerodible surface soil aggregates larger than 
0.84 millimeter in diameter. From this percentage, the 
wind erodibility index (І) factor is determined. This 
factor is an expression of the stability of the soil 
aggregates, or the extent to which they are broken 
down by tillage and the abrasion caused by windblown 
soil particles. Soils are assigned to wind erodibility 
groups (WEG) having similar percentages of dry soil 
aggregates larger than 0.84 millimeter. The wind 
erodibility groups and wind erodibility index numbers 
are listed in the table "Physical Properties of the Soils.” 

Additional information about wind erodibility groups 
and K, Kf, T, and | factors can be obtained from local 
offices of the Natural Resources Conservation Service 
or the Cooperative Extension Service. 


Windbreaks and Environmental 
Plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and 
coniferous trees and shrubs provide the most 
protection (fig. 3). 
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Figure 3.—Windbreaks and shelterbelts minimize the effects of soil blowing in this area of Hubbard loamy sand, 0 to 2 percent 
slopes. 


Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
ofthe soil. Field windbreaks protect cropland and 
crops from wind, help to keep snow on the fields, and 
provide food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly 
on a well prepared site and maintained in good 
condition. 

Windbreaks are often planted on land that did not 
originally support trees. Knowledge of how trees 
perform on such land can be gained only by observing 


and recording the performance of trees that have been 
planted and have survived. Many popular windbreak 
species are not indigenous to the areas in which they 
are planted. 

Each tree or shrub species has certain climatic and 
physiographic limits. Within these parameters, a tree 
or shrub may grow well or grow poorly, depending on 
the characteristics of the soil. Each tree or shrub has 
definable potential heights in a given physiographic 
area and under a given climate. Accurate definitions of 
potential heights are necessary when a windbreak is 
planned and designed. 

The table "Windbreaks and Environmental 
Plantings" shows the height that locally grown trees 
and shrubs are expected to reach in 20 years on 
various soils. The estimates in this table are based on 
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measurements and observation of established 
plantings that have been given adequate care. They 
can be used as a guide in planning windbreaks and 
screens. Additional information on planning 
windbreaks and screens and planting and caring for 
trees and shrubs can be obtained from local offices 
of the Natural Resources Conservation Service or 
the Cooperative Extension Service or from a 
nursery. 


Windbreak Suitability Groups 


Windbreak suitability groups consist of soils in 
which the kinds and degrees of the hazards and 
limitations that affect the survival and growth of trees 
and shrubs in windbreaks are about the same. 

The windbreak suitability group for each soil in the 
survey area is listed in the table "Windbreak Suitability 
Groups" at the end of this section. The following 
paragraphs explain the characteristics of the soils in 
each group. 

Group 1 consists of soils that are somewhat poorly 
drained or moderately well drained, are rapidly 
permeable to moderately slowly permeable, and do 
not have free carbonates in the upper 20 inches. 

Group ІК consists of soils that are somewhat 
poorly drained or moderately well drained, are rapidly 
permeable to moderately slowly permeable, and have 
free carbonates within 20 inches of the surface. These 
soils may be very slightly saline or slightly saline (the 
electrical conductivity is 2 to 8). 

Group 2 consists of poorly drained soils that have 
been artificially drained and do not have free 
carbonates in the upper 20 inches. Permeability 
varies. 

Group 2K consists of poorly drained or very poorly 
drained soils that have been artificially drained and 
have free carbonates within 20 inches of the surface. 
Permeability varies. These soils may be very slightly 
saline or slightly saline (the electrical conductivity is 2 
to 8). 

Group 2H consists of very poorly drained soils that 
have been artificially drained and have more than 16 
inches of organic material. Permeability varies. 

Group 2W consists of very poorly drained soils that 
are subject to ponding and have been artificially 
drained. It includes soils that have an organic surface 
layer up to 16 inches thick. Permeability varies. 

Group 3 consists of soils that are well drained or 
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moderately well drained and are loamy or silty 
throughout. Permeability is moderate or moderately 
slow. These soils do not have free carbonates in the 
upper 20 inches. 

Group 4 consists of soils that are well drained, 
moderately well drained, or somewhat poorly drained 
and have a silty or loamy surface layer and a clayey 
subsoil. Permeability is slow or very slow. 

Group 4C consists of soils that are well drained, 
moderately well drained, or somewhat poorly drained 
and have a clayey surface layer and subsoil. 
Permeability is slow or very slow. 

Group 4F consists of soils that are well drained, 
moderately well drained, or somewhat poorly drained 
and have a subsiratum of dense till. Permeability is 
slow or very slow. 

Group 5 consists of soils that are excessively 
drained to moderately well drained and have a 
moderate available water capacity. These soils are 
dominantly fine sandy loam or sandy loam, but some 
are sandy in the upper part and loamy in the lower 
part. 

Group 6G consists of excessively drained to 
moderately well drained soils that are loamy in the 
upper part and have sand or sand and gravel at a 
depth of 20 to 40 inches. These soils have a low or 
moderate available water capacity. 

Group 6D consists of excessively drained to 
moderately well drained, loamy soils that have bedrock 
at a depth of 20 to 40 inches. These soils have a low 
or moderate available water capacity. 

Group 7 consists of excessively drained to well 
drained soils that are dominantly loamy fine sand or 
coarser textured and are shallow to sand or to sand 
and gravel. These soils have a low available water 
capacity. 

Group 8 consists of excessively drained to well 
drained, loamy soils that have free carbonates within 
20 inches of the surface. 

Group 9W consists of soils that are somewhat 
poorly drained, poorly drained, or very poorly drained 
and are moderately saline (the electrical conductivity 
is 8 to 16). 

Group 10 consists of soils or miscellaneous land 
types that generally are not suitable for windbreaks. 
One or more characteristics, such as soil depth, 
texture, wetness, available water capacity, or slope, 
limit the planting, survival, or growth of trees and 
shrubs. 
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Cropland Management Considerations 


(See text for a description of the considerations listed in this table) 


Map symbol 
and 


Cropland management 


soil name considerations 


26: 
Aazdahl------------------ 


341 
Ракпе11------------------ 


38B: 
Waukon---------------.--- 


38C2: 
Мачкоп------------------- 


53B, 53C: 
Kandota-----------.------ 


| 
| 
| 
| 
| 
| 
| 
| 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Potential for ground-water contamination 
Potential poor tilth and compaction 


Ponding 

Potential for ground-water contamination 
Potential for surface-water contamination 
Potential poor tilth and compaction 
Water table 


Potential for surface-water contamination 
Water erosion 


Potential for surface-water contamination 
Previously eroded 
Water erosion 


Potential for surface-water contamination 
Previously eroded 

Slope 

Water erosion 


Potential for surface-water contamination 
Slope 
Water erosion 


Lime content 

Potential for ground-water contamination 
Water table 

Wind erosion 


Potential for surface-water contamination 
Water erosion 
Wind erosion 
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Cropland Management Considerations--Continued 


Map symbol 
and 


Cropland management 


soil name | considerations 


53D: 
Kandota------------------ 


59: 


61: 
Arveson------------------ 


63: 
Rockwell----------------- 


107: 
Winger------------------- 


108: 
McIntosh------------.----- 


121: 
Wykeham------------------ 


| 
| 
| 
| 


Potential for surface-water contamination 
Slope 

Water erosion 

Wind erosion 


Potential for ground-water contamination 
Potential for surface-water contamination 


Excessive permeability 
Lime content 

Potential for ground-water 
Wind erosion 


contamination 


Lime content 

Potential for ground-water 
Water table 

Wind erosion 


contamination 


Excessive permeability 
Lime content 

Potential for ground-water 
Water table 

Wind erosion 


contamination 


Excessive permeability 
Potential for ground-water 
Wind erosion 


contamination 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Wind erosion 


Lime content 
Ponding 
Potential for 
Potential for 
Water table 
Wind erosion 


ground-water contamination 
surface-water contamination 


Lime content 
Potential for 
Water table 

Wind erosion 


ground-water contamination 


Lime content 
Potential for 
Wind erosion 


ground-water contamination 


Potential for 
Wind erosion 


ground-water contamination 
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Cropland Management Considerations--Continued 


Map symbol 
and 


Cropland management 


soil name considerations 


127A: 
Sverdrup----------------- 


1278, 127C: 
Sverdrup----------------- 


141B, 141C: 


141D: 
Egeland------------------ 


168B: 
Forman------------------- 


184: 


191: 
Epoufette---------------- 


202: 
Meehan------------------- 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Potential for surface-water contamination 
Water erosion 


Wind erosion 


Potential for 
Slope 

Water erosion 
Wind erosion 


surface-water contamination 


Potential for surface-water contamination 
Potential poor tilth and compaction 
Water erosion 


Potential for ground-water contamination 


Lime content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Water table 

Wind erosion 


High organic matter content 

Ponding 

Potential for ground-water contamination 
Potential for surface-water contamination 
Water table 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Water table 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Water table 

Wind erosion 
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Cropland Management Considerations--Continued 


Map symbol | 
and | Cropland management 
— soil name | considerations —— 1 0 0 0 
| 
| 
258A, 258B: | 
Sandberg----------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Wind erosion 
| 
258C: | 
Sandberg----------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water erosion 
| Wind erosion 
| 
260: | 
Duelm-------------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Wind erosion 
| 
267B, 267C: | 
Snellman----------------- | Potential for surface-water contamination 
| Water erosion 
| Wind erosion 
| 
267E, 267F: | 
Snellman----------------- | Potential for surface-water contamination 
| Siope 
| Water erosion 
| Wind erosion 
| 
290: | 
Rothsay------------------ | No major limitations or hazards 
| 
293В: | 
Swenoda------------------ | Potential for ground-water contamination 
| Water erosion 
| Wind erosion 
| 
335: | 
Urness------------------- | High organic matter content 
| Lime content 
| Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| Wind erosion 
| 
339: | 
Fordville---------------- | Excessive permeability 
| Potential for ground-water contamination 
| 
341A: | 
Arvilla------------------ | Excessive permeability 


Limited available water capacity 
Potential for ground-water contamination 
Wind erosion 
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Cropland Management Considerations--Continued 


Map symbol | 
and | 


Cropland management 


soil name considerations 


Arvilla---------------.-- | 


371: 
Clontarf----------------- | 


375: 
Ғогада------------------- | 


406В: 
Dorset--------.----------- | 


418: 
Lamoure------------------ ] 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 
Potential for ground-water contamination 


Wind erosion 


Excessive permeability 
Potential for ground-water contamination 
Water table 


Excessive permeability 

Limited available water capacity 

Limited organic matter content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Wind erosion 


Excessive permeability 

Limited available water capacity 

Limited organic matter content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Slope 

Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Flooding 

Lime content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Potential poor tilth and compaction 
Water table 

Wind erosion 
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Cropland Management Considerations--Continued 


Map symbol | 
and | Cropland management 
soil name | considerations 
| 
| 
422B, 422C: | 
Bygland------------------ | Potential for ground-water contamination 
| Potential for surface-water contamination 
| Potential poor tilth and compaction 
| Water erosion 
| 
426: | 
Foldahl------------------ | Excessive permeability 
| Potential for ground-water contamination 
| Wind erosion 
| 
441А: | 
Almora------------------- | Excessive permeability 
| Potential for ground-water contamination 
| 
441B, 441C: | 
Almora------------------- | Excessive permeability 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water erosion 
| 
481: | 
Kratka------------------- | Excessive permeability 
| Potential for ground-water contamination 
| Water table 
| Wind erosion 
| 
494: | 
Darnen------------------- | Potential for ground-water contamination 
| 
497: | 
Hantho------------------- | Potential for ground-water contamination 
| 
508: | 
Wyndmere----------------- | Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| Wind erosion 
| 
540: I 
Seelyeville-------------- | High organic matter content 
| Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| Wind erosion 
| 
541: { 
Rifle-------------------- | Bigh organic matter content 
| Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| 
544: | 
Cathro-------------- -----| Bigh organic matter content 


Ponding 

Potential for ground-water contamination 
Potential for surface-water contamination 
Water table 

Wind erosion 
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Map symbol | 
аһа | Скор1апа management 
| 
| 
567A: | 
Verndale----------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Wind erosion 
| 
567В: | 
Verndale----------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water erosion 
| Wind erosion 
| 
609B: | 
Dickey------------------- | Excessive permeability 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Wind erosion 
| 
624: | 
Вову--------------------- | Limited organic matter content 
| Potential for ground-water contamination 
| Wind erosion 
| 
646С: | 
Peever------------------- | Potential for surface-water contamination 
| Potential poor tilth and compaction 
| Water erosion 
| 
646D: | 
Ревуек------------------- | Potential for surface-water contamination 
| Potential poor tilth and compaction 
| Slope 
| Water erosion 
| 
670: | 
Knute-------------------- | Potential for ground-water contamination 
| Wind erosion 
| 
680: | 
Parnell------------------ | Potential for ground-water contamination 
| Water table 
| 
698: | 
Doran-------------------- | Potential for ground-water contamination 
| Potential poor tilth and compaction 
| 
701: | 
Runeberg----------------- | Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| 
705B: | 
Nitche------------------- | Excessive permeability 
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Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


35 


36 


Soil Survey of 


Cropland Management Considerations--Continued 


Map symbol | 
апа ] Cropland management 
| 
| 
705B: | 
Kandota------------------ | Potential for surface-water contamination 
| Water erosion 
| Wind erosion 
| 
Lida--------------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Water erosion 
| Wind erosion 
| 
705C: | 
Nitche------------------- | Excessive permeability 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water erosion 
| Wind erosion 
| 
Kandota------------------ | Potential for surface-water contamination 
| Water erosion 
| Wind erosion 
| 
Lida--------------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Water erosion 
| Wind erosion 
| 
707B: | 
Lizzie------------------- | Potential for surface-water contamination 
| Water erosion 
| 
707C2: | 
Lizzie------------------- | Potential for surface-water contamination 
| Previously eroded 
| Water erosion 
| 
707D2: | 
Lizzie------------------- | Potential for surface-water contamination 
| Previously eroded 
| Slope 
| Water erosion 
| 
710: | 
Friberg------------------ | Potential for ground-water contamination 
| Water table 
| 
Weetown------------------ | Potential for ground-water contamination 
| Wind erosion 
| 
711B: | 
Arvilla------------------ | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water erosion 
| Wind erosion 
| 
Sandberg----------------- | Excessive permeability 


Limited available water capacity 
Potential for ground-water contamination 
Water erosion 

Wind erosion 
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Soil name | considerations 


Sandberg 


715: 
Bluffcre 


Clearriv 


716B: 
Leaflake 
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Map symbol 
and 


ек--------------- 


CS 


Eagleview---------------- 


716C: 
Leaflake 


Eagleview---------------- 


716D: 
Leaflake 


| 


Cropland management 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Limited available. water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Wind erosion 


Excessive permeability 

Limited available water capacity 
Limited organic matter content 
Potential for ground-water contamination 
Wind erosion 


Excessive permeability 

Potential for ground-water contamination 
Potential for surface-water contamination 
Wind erosion 


Excessive permeability 

Limited available water capacity 
Limited organic matter content 

Potential for ground-water contamination 
Wind erosion 


Excessive permeability 

Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 

Limited organic matter content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Potential for ground-water contamination 
Potential for surface-water contamination 
Slope 

Water erosion 

Wind erosion 
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Cropland Management Considerations--Continued 


Map symbol | 
апа 1 Cropland management 


soil name | considerations 
| 
| 
| 


716D: 
Eagleview---------------- | Excessive permeability 
| Limited available water capacity 
| Limited organic matter content 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Slope 
| Water erosion 
| Wind erosion 
| 
718b: | 
Naytahwaush-------------- | Potential for surface-water contamination 
| 81ορε 
| Water erosion 
| 
721В: | 
Corliss------------------ | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Wind erosion 
| 
721С: | 
Corliss------------------ | Excessive permeability 


| Limited available water capacity 

| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water erosion 

| Wind erosion 

| 

| 


1415, 721Е: 
Corliss------------------ | Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Slope 

Water erosion 

Wind erosion 


Kratka------------------- | Excessive permeability 
| Ponding 

| Potential for ground-water contamination 

| Potential for surface-water contamination 

| Water table 

| Wind erosion 

| 

| 


746: 

Haslie------------------- | High organic matter content 
| Ponding 

| Potential for ground-water contamination 

| Potential for surface-water contamination 

| Water table 

| Wind erosion 

| 

| 


760C2: 
Chapett------------------ | Potential for surface-water contamination 
| Previously eroded 
| Water erosion 


Sisseton----------------- | Lime content 
| Potential for surface-water contamination 
| Previously eroded 
| Water erosion 
| Wind erosion 
| 
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Cropland Management Considerations--Continued 


Map symbol | 
апа ] Cropland management 


soil name | considerations 


760D2: 
Chapett------------------ | Potential for surface-water contamination 
Previously eroded 

Slope 

Water erosion 


Sisseton----------------- | Lime content 
| Potential for surface-water contamination 
| Previously eroded 
| Slope 
| Water erosion 
| Wind erosion 
| 
| 


769B: 
Mehurin------------------ | Potential for ground-water contamination 
| Potential for surface-water contamination 
| Potential poor tilth and compaction 

| Water erosion 
| 
| 


776В, 776С: 
Snellman---—-------------- | Potential for surface-water contamination 
| Water erosion 
| Wind erosion 


Sugarbush---------------- | Excessive permeability 
| Limited available water capacity 
| Limited organic matter content 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water erosion 
| Wind erosion 
| 
| 


776E: 
Snellman----------------- | Potential for surface-water contamination 
Slope 

Water erosion 

Wind erosion 


Sugarbush---------------- | Excessive permeability 
| Limited available water capacity 

| Limited organic matter content 

| Potential for ground-water contamination 

| Potential for surface-water contamination 
| Slope 

| Water erosion 

| Wind erosion 

| 

| 


771С2: 
Sisseton----------------- | Lime content 
| Potential for surface-water contamination 
| Previously eroded 
| Water erosion 
| Wind erosion 
| 


Неіпда1------------------ | Potential for surface-water contamination 
| Previously eroded 
| Water erosion 
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Map symbol | 
and | Cropland management 
| 
| 
77702: | 
Sisseton----------------- | Lime content 
| Potential for surface-water contamination 
| Previously eroded 
| Біоре 
| Water erosion 
| Wind erosion 
| 
Heimdal------------------ | Potential for surface-water contamination 
| Previously eroded 
| Slope 
| Water erosion 
| 
717E: | 
Sisseton------ ----------- | Lime content 
| Potential for surface-water contamination 
| Slope 
| Water erosion 
| Wind erosion 
| 
Heimdal------------------ | Potential for surface-water contamination 
| Slope 
| Water erosion 
| 
718B: | 
Dorset------------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water erosion 
| Wind erosion 
| 
Corliss------------------ | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Wind erosion 
| 
778C: | 
Dorset------------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water erosion 
| Wind erosion 
| 
Corliss------------------ | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water erosion 
| Wind erosion 
| 
1198: | 
Рееуег------------------- | Potential for surface-water contamination 
| Potential poor tilth and compaction 
| Water erosion 
| 
Mehurin------------------ | Potential for ground-water contamination 


Cropland Management Considerations--Continued 


Potential for surface-water contamination 
Potential poor tilth and compaction 
Water erosion 
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Cropland Management Considerations--Continued 


Map symbol | 
and | 


soil name | considerations 


ш 
5 
ң 
5 
o 
w 
[| 
І 
1 
І 
І 
І 
i 
ῃ 
1 
П 
І 
І 
І 
І 
І 
І 
| 
1 
I 


903C2: 
Вагпев------------------- | 


Һапаһеі------------------ | 


91562: 


91502: 
Forman---------------.---- 


931C2: 
Formdale----------------- | 


Cropland management 


Potential for surface-water contamination 
Water erosion 


Lime content 
Potential for surface-water contamination 
Water erosion 
Wind erosion 


Potential for surface-water contamination 
Previously eroded 
Water erosion 


Lime content 

Potential for surface-water contamination 
Previously eroded 

Water erosion 

Wind erosion 


Potential for surface-water contamination 
Potential poor tilth and compaction 
Previously eroded 

Water erosion 


Lime content 

Potential for surface-water contamination 
Previously eroded 

Water erosion 

Wind erosion 


Potential for surface-water contamination 
Potential poor tilth and compaction 
Previously eroded 

Slope 

Water erosion 


Lime content 

Potential for surface-water contamination 
Previously eroded 

Slope 

Water erosion 

Wind erosion 


Potential for surface-water contamination 
Potential poor tilth and compaction 
Previously eroded 

Water erosion 


Lime content 

Potential for surface-water contamination 
Potential poor tilth and compaction 
Previously eroded 

Water erosion 

Wind erosion 
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Map symbol | 
апа | Cropland management 
| 
| 
93162: | 
Pormdale-------—---------- | Potential for surface-water contamination 
| Potential poor tilth and compaction 
| Previously eroded 
| 81ορε 
| Water erosion 
| 
Langhei------------------ | Lime content 
| Potential for surface-water contamination 
| Potential poor tilth and compaction 
| Previously eroded 
| Slope 
| Water erosion 
| Wind erosion 
| 
942D2: | 
Langhei------------------ | Lime content 
| Potential for surface-water contamination 
| Previously eroded 
| Slope 
| Water erosion 
| Wind erosion 
| 
Barnes------------------- | Potential for surface-water contamination 
| Previously eroded 
| Slope 
| Water erosion 
| 
957B2: | 
Rothsay------------------ | Potential for surface-water contamination 
| Previously eroded 
| Water erosion 
| 
Zell--------------------- | Lime content 
| Potential for surface-water contamination 
| Previously eroded 
| Water erosion 
| Wind erosion 
| 
969C2: | 
Zell--------------------- | Lime content 
| Potential for surface-water contamination 
| Previously eroded 
| Water erosion 
| Wind erosion 
| 
Rothsay------------------ | Petential for surface-water contamination 
| Previously eroded 
| Water erosion 
| 
96902: | 
Zell--------------------- | Lime content 
| Potential for surface-water contamination 
| Previously eroded 
| Slope 
| Water erosion 
| Wind erosion 
| 
Rothsay------------------ | Potential for surface-water contamination 


Cropland Management Considerations--Continued 


Previously eroded 
Slope 
Water erosion 
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Cropland Management Considerations--Continued 


Map symbol | 
and | Cropland management 

| 
| 

1015: ] 

Udipsamments------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Wind erosion 
| 

1016: | 

Udorthents--------------- | Limited available water capacity 
| Slope 
| Water erosion 
| Wind erosion 
| 

1027: | 

Udorthents--------------- | Potential for ground-water contamination 
| 

1030: | 

Pits----------------.---- | Nonsoil material 
| 

Udipsamments------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Slope 
| Wind erosion 
| 

1077: | 

Forada------------------- | Excessive permeability 
| Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| 

Leafriver---------------- | Excessive permeability 
| High organic matter content 
| Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| Wind erosion 
| 

11028: | 

Chapett------------------ | Potential for surface-water contamination 
| Water erosion 
| 

Бокве%------------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water erosion 
| Wind erosion 
| 

11026: | 

Chapett------------------ | Potential for surface-water contamination 
| Previously eroded 
| Water erosion 
| 

Dorset----—--------------- | Excessive permeability 


| Limited available water capacity 

| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Previously eroded 

| Water erosion 

| Wind erosion 

| 
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Cropland Management Considerations--Continued 


Map symbol | 
and | Cropland management 
soil name considerations 
| 
| 
1103: | 
Clitherall--------------- | Excessive permeability 
| Potential for ground-water contamination 
| Wind erosion 
| 
1104B: | 
Waukon------------------- | Potential for surface-water contamination 
| Water erosion 
| 
Dorset------------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water erosion 
| Wind erosion 
| 
1104C: | 
Waukon------------------- | Potential for surface-water contamination 
| Previously eroded 
| Water erosion 
| 
Dorset------------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Previously eroded 
| Water erosion 
| Wind erosion 
| 
1104D: | 
Waukon------------------- | Potential for surface-water contamination 
| Previously eroded 
| Slope 
| Water erosion 
| 
Dorset------------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Previously eroded 
| 81ορε 
| Water erosion 
| Wind erosion 
| 
1105B: | 
Dent--------------------- | Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water erosion 
| 
1110: | 
Івап--------------------- | Excessive permeability 


| Limited available water capacity 

| Potential for ground-water contamination 
| Water table 

| Wind erosion 

| 
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Cropland Management Considerations--Continued 


Map symbol | 
and | Cropland management 
—____seil name | considerations | (| | 
| 
| 
1111: | 
Nidaros------------------ | Excessive permeability 
| Flooding 
| High organic matter content 
| Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| Wind erosion 
| 
1112D: | 
Chapett------------------ | Potential for surface-water contamination 
| Previously eroded 
| S1ope 
| Water erosion 
| 
Corliss------------------ | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Previously eroded 
| Slope 
| Water erosion 
| Wind erosion 
| 
1112E: | 
Chapett------------------ | Potential for surface-water contamination 
| Slope 
| Water erosion 
| 
Corliss------------------ | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Slepe 
| Water erosion 
| Wind erosion 
| 
1113: | 
Haslie------------------- | High organic matter content 
| Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| 
Seelyeville-------------- | High organic matter content 
| Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| 
Cathro------------------- | High organic matter content 
| Ponding 
| Potential for ground-water contamination 
' | Potential for surface-water contamination 
| Water table 
| 
1114: | 
Hangaard----------------- | Excessive permeability 


Limited available water capacity 
Potential for ground-water contamination 
Water table 

Wind erosion 
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Cropland Management Considerations--Continued 


Map symbol | 
and | Cropland managenent 


soil name | considerations 


1120: 
Rushlake----------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Wind erosion 
| 


Hangaard----------------- | Excessive permeability 
| Limited available water capacity 

| Potential for ground-water contamination 
| Water table 

| Wind erosion 
| 
| 


11291 
Lindaas------------------ | Potential for ground-water contamination 
Potential poor tilth and compaction 
Water table 


1131B: 
Verndale----------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water erosion 
| Wind erosion 
| 


Abbeylake---------------- | Excessive permeability 

| Limited available water capacity 

| Potential for ground-water contamination 
| Wind erosion 
| 
| 


1136: 
Nidaros------------------ | Excessive permeability 
| High organic matter content 

| Ponding 

| Potential for ground-water contamination 

| Potential for surface-water contamination 
| Water table 

| Wind erosion 

| 

| 


1149: 
Hamerly------------------ | Lime content 
| Potential for ground-water contamination 
| Potential poor tilth and compaction 

| Water table 

| Wind erosion 

| 
| 


1195A: 
Sybil-------------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Wind erosion 
| 


Eagleview---------------- | Excessive permeability 

| Limited available water capacity 

| Limited organic matter content 

| Potential for ground-water contamination 
| Wind erosion 

| 

| 


1195B: 
Бүрі1-------------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Wind erosion 
| 
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Cropland Management Considerations--Continued 


Map symbol | 
and | 


Cropland management 


soil name | considerations 


1195B: 
Eagleview---------------- | 


| 
| 
| 
| 
| 
| 
| 
Sybil-------------------. | 
| 
| 
| 
| 
| 
| 


Eagleview---------------- | 


1195Е: 


Eagleview---------------- ] 


1196B, 1196C: 


Two Inlets--------------- | 


Excessive permeability 

Limited available water capacity 

Limited organic matter content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 

Limited organic matter content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Potential for ground-water contamination 
Potential for surface-water contamination 
Slope 

Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 

Limited organic matter content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Slope 

Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 

Limited organic matter content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 
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Map symbol | 
апа | Cropland management 
soil name | considerations 
| 
| 
1196E, 1196F: | 
Lida--------------------- | Excessive permeability 


Cropland Management Considerations--Continued 


Two Inlets--------------- 


1208B: 


1209C: 


Naytahwaush-------------- 


1212B: 


Mahkonce----------------- 


1214: 


Mustinka----------------- 


1215: 


Pinelake----------------- 


1216B: 


Limited available water capacity 
Potential for ground-water contamination 
Slope 

Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 

Limited organic matter content 

Potential for ground-water contamination 
Potential for surface-water contamination 
Slope 

Water erosion 

Wind erosion 


Potential for ground-water contamination 
Water table 


Potential for surface-water contamination 
Potential poor tilth and compaction 
Water erosion 


Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 


Potential for surface-water contamination 
Potential poor tilth and compaction 
Previously eroded 

Water erosion 


Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 


Potential for ground-water contamination 
Potential poor tilth and compaction 
Water table 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Water table 

Wind erosion 


Potential for ground-water contamination 
Water table 
Wind erosion 


Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 
Wind erosion 
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Cropland Management Considerations--Continued 


Map symbol 
and 


Cropland management 


soil name considerations 


1218B, 1218C: 


1218Е, 1218F: 
Snellman----------------- 


1219C: 
Sandberg----------------- 


Sverdrup------------.---- 


1221B: 
Sverdrup----------------- 


Sandberg----------------- 


Potential for surface-water contamination 
Slope 
Water erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Slope 

Water erosion 

Wind erosion 


Potential for surface-water contamination 
Water erosion 
Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Water erosion 

Wind erosion 


Potential for surface-water contamination 
Slope 

Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Slope 

Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Water erosion 

Wind erosion 
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Map symbol | 
and | Cropland management 

| 
| 

12230: | 

Sandberg----------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Slope 
| Water erosion 
| Wind erosion 
| 

Arvilla------------------ | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Slope 
| Water erosion 
| Wind erosion 
| 

1227: | 

Quam--------------------- | Pending 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| 

Cathro------------------- | High organic matter content 
| Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| 

Urness------------------- | High organic matter content 
| Lime content 
| Pending 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| 

1230: | 

Haslie------------------- | High organic matter content 
| Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| 

Nidaros------------------ | Excessive permeability 
| Bigh organic matter content 
| Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| 

1232B: | 

Chapett------------------ | Potential for surface-water contamination 
| Water erosion 
| 

1232Е: | 

Chapett------------------ | Potential for surface-water contamination 


Cropland Management Considerations--Continued 


Slope 
Water erosion 
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Cropland Management Considerations--Continued 


Map symbol 
and 


Cropland management 


soil name considerations 


1234B: 
Formdale----------~------ 


1237: 
Lakepark----------------- 


1240: 
Roliss------------------- 


12470: 
Corliss------------------ 


Dorset------------------- 


1250С: 


Abbeylake---------------- 


Verndale---—-----—--------- 


Potential for surface-water contamination 
Potential poor tilth and compaction 
Water erosion 


Lime content 

Potential for surface-water contamination 
Potential poor tilth and compaction 
Water erosion 

Wind erosion 


Potential for ground-water contamination 
Water table 


Ponding 

Potential for ground-water contamination 
Potential for surface-water contamination 
Water table 


Lime content 

Potential for ground-water contamination 
Potential poor tilth and compaction 
Water table 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Slope ` 

Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Slope 

Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 
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Cropland Management Considerations--Continued 


Map symbol | 
апа | 


Cropland management 


soil name | considerations 


1259: 
Hamerly------------------ 1 


Mustinka----------------- 


1275B, 1275C: 
Kandota 


Sverdrup----------------- 


1290: | 


1291: 
Бейдеуі11е--------------- | 


Lime content 

Potential for ground-water contamination 
Potential poor tilth and compaction 
Water table 

Wind erosion 


Potential for ground-water contamination 
Potential poor tilth and compaction 
Water table 


Potential for surface-water contamination 
Water erosion 


Wind erosion 


Ponding 
Potential for 
Potential for 
Water table 


ground-water contamination 
surface-water contamination 


Potential for 
Wind erosion 


ground-water contamination 


Potential for 
Water table 
Wind erosion 


ground-water contamination 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Slope 

Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Slope 

Water erosion 

Wind erosion 


Potential for ground-water contamination 
Wind erosion 


Potential for ground-water contamination 
Water table 
Wind erosion 


Excessive permeability 

Flooding 

Ponding 

Potential for ground-water contamination 
Potential for surface-water contamination 
Water table 
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Cropland Management Considerations--Continued 


Potential for ground-water contamination 
Potential for surface-water contamination 
Restricted permeability 

Surface 
Water erosion 
Wind erosion 


stones 


Map symbol | 
and | Cropland management 
—  -—— considerations —— 
| 
| 
1293: | 
Sedgeville--------------- | Excessive permeability 
| Potential for ground-water contamination 
| Water table 
| 
1304A: | 
Glyndon------------------ | Lime content 
| Potential for ground-water contamination 
| Water table 
| Wind erosion 
| 
1307: | 
Rushlake----------------- | Excessive permeability 
| Limited available water capacity 
| Potential for ground-water contamination 
| Wind erosion 
| 
1317: | 
Vallers------------------ | Lime content 
| Potential for ground-water contamination 
| Potential poor tilth and compaction 
| Water table 
| Wind erosion 
| 
1319B: | 
Rockwood----------------- | Dense layer 
| Potential for surface-water contamination 
| Restricted permeability 
| Surface stones 
| Water erosion 
| Wind erosion 
| 
1319C: | 
Rockwood----------------- | Dense layer 
| Limited available water capacity 
| Potential for surface-water contamination 
| Restricted permeability 
| Surface stones 
| Water erosion 
| Wind erosion 
| 
13190: | 
Rockwood----------------- | Dense layer 
| Potential for surface-water contamination 
| Restricted permeability 
| Slope 
| Surface stones 
| Water erosion 
| Wind erosion 
| 
1320B: | 
Blowers------------------ | Dense layer 
| 
| 
| 
| 
| 
| 
| 
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Cropland Management Considerations--Continued 


Map symbol 
and 


Cropland management 


soil name | considerations 


1321: 
Paddock------------------ 


1322: 
Wolverton---------------- 


1324B: 


Heimdal------------------ 


Sisseton----------------- 


1338: 
Oakcreek----------------- 


1340: 
Bluffcreek--------------- 


Epoufette---------------- 


1341: 
Clitherall--------------- 


Dense layer 

Potential for ground-water contamination 
Restricted permeability 

Surface stones 

Water table 

Wind erosion 


Dense layer 

Limited available water capacity 
Potential for ground-water contamination 
Restricted permeability 

Surface stones 

Water table 


Lime content 
Potential for ground-water contamination 
Wind erosion 


Potential for surface-water contamination 
Water erosion 


Lime content 
Potential for surface-water contamination 
Water erosion 
Wind erosion 


Excessive permeability 
Potential for ground-water contamination 


Lime content 

Ponding 

Potential for ground-water contamination 
Potential for surface-water contamination 
Water table 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Water table 

Wind erosion 


Excessive permeability 
Potential for ground-water contamination 
Wind erosion 


Potential for ground-water contamination 
Wind erosion 
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soil name | considerations 


1342: 
Pinelak 


Cropland Management Considerations--Continued 


Map symbol 
and 


Brandsvold----.----------- 


1343C: 


Almora- 


1345: 
Bluffer 


1346: 
Nidaros 


еек--------------- 


Cropland management 


Excessive permeability 

Potential for ground-water contamination 
Water table 

Wind erosion 


Potential for ground-water contamination 
Water table 
Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Potential for surface-water contamination 
Water erosion 
Wind erosion 


Excessive permeability 

Limited available water capacity 
Potential for ground-water contamination 
Water erosion 

Wind erosion 


Excessive permeability 

Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 

Wind erosion 


Potential for ground-water contamination 
Potential for surface-water contamination 
Water erosion 


Wind erosion 


Excessive permeability 
Potential for ground-water contamination 
Wind erosion 


Limited organic matter content 
Potential for ground-water contamination 
Wind erosion 


Excessive permeability 

High organic matter content 

Lime content 

Ponding 

Potential for ground-water contamination 
Potential for surface-water contamination 
Water table 

Wind erosion 
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Cropland Management Considerations--Continued 


Map symbol | 
апа | Cropland management 

| 
| 

1347B: | 

Kandota------------------ | Potential for surface-water contamination 
| Water erosion 
| 

1348: | 

Knute-------------------- | Potential for ground-water contamination 
! 

1349: | 

Clotho------------------- | Lime content 
| Potential for ground-water contamination 
| Water table 
| Wind erosion 
| 

1350: | 

Brandsvold--------------- | Potential for ground-water contamination 
| Water table 
| 

1351: | 

Bluffton----------------- | Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| 

1365: | 

Hillview----------------- | Potential for ground-water contamination 
| Water table 
| Wind erosion 
| 

1396: | 

Sedgeville--------------- | Channeled 
| Excessive permeability 
| Flooding 
| Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| 

Nidaros------------------ | Channeled 
| Excessive permeability 
| High organic matter content 
| Ponding 
| Potential for ground-water contamination 
| Potential for surface-water contamination 
| Water table 
| Wind erosion 
| 

Aquolls------------------ | Channeled 
| Ponding 
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Prime Farmland 


(Only the soils considered prime farmland are listed. Urban or built-up areas of the 
soils listed are not considered prime farmland. If a soil is prime farmland only 
under certain conditions, the conditions are specified in parentheses after the 
soil name) 


Map | Soil name 


26 |Aazdahl clay loam 

38B |Waukon loam, 2 to 6 percent slopes 

46 |Восир loam (where drained) 

53B |Kandota sandy loam, 2 to 6 percent slopes 
58 |Kittson loam 

59 |Grimstad fine sandy loam 

61 |Асуевоп loam (where drained) 

63 |Rockwell loam (where drained) 

107 |Winger silt loam (where drained) 


108 |McIntosh silt loam 

121 |Wykeham fine sandy loam 

141B |Egeland fine sandy loam, 1 to 6 percent slopes 
1688 |Ғокпап clay loam, 2 to 6 percent slopes 

180 |Gonvick loam 

184 |Hamerly loam 

267B |Snellman sandy loam, 2 to 8 percent slopes 

290 |Rothsay silt loam 

293B |Swenoda fine sandy loam, 1 to 4 percent slopes 
339 |Fordville loam 

371 [Clontarf sandy loam 

375 |Forada loam (where drained) 

418 |Lamoure silty clay loam, occasionally flooded (where drained) 
422B |Bygland silty clay loam, 1 to 6 percent slopes 
426 |Foldahl loamy fine sand 

441A |Almora loam, 0 to 2 percent slopes 

441B |Almora loam, 2 to 6 percent slopes 


481 |Kratka fine sandy loam (where drained) 
494 |Darnen loam, moderately wet 
497 |Hantho silt loam 


508 |Wyndmere fine sandy loam 
624 [Вову sandy loam 


670 |Knute fine sandy loam 

680 |Parnell silt loam (where drained) 

698 {Doran clay loam 

7078 |Lizzie silt loam, 2 to 6 percent slopes 
710 |Friberg-Weetown complex (where drained) 


769B |Меһигіп clay loam, 1 to 4 percent slopes 

779B |Peever-Mehurin complex, 2 to 6 percent slopes 

902B |Barnes-Buse complex, 2 to 6 percent slopes 

957B2 |Rothsay-Zell complex, 2 to 6 percent slopes, eroded 
1105B |Dent silt loam, 1 to 6 percent slopes 

1129 |Lindaas silty clay loam, morainic (where drained) 
1149 |Hamerly clay loam 

1200 |Egglake loam (where drained) 

1208B |Naytahwaush-Mahkonce complex, 1 to 8 percent slopes 
1212B |Mahkonce clay loam, 1 to 4 percent slopes 

1214 |Mustinka silty clay loam (where drained) 

1215 |Pinelake sandy loam (where drained) 

1216B |Egglake-Wykeham complex, 0 to 5 percent slopes (where drained) 
1232B |Chapett loam, 2 to 6 percent slopes 

1234B |Formdale-Buse complex, 2 to 6 percent slopes 

1237 |Lakepark loam (where drained) 

1240 |Roliss clay loam (where drained) 

1259 |Hamerly-Mustinka complex (where drained) 

1276 |Knute-Brandsvold complex, thick solum (where drained) 
1289 |Knute fine sandy loam, thick solum 

1290 |Brandsvold fine sandy loam, thick solum (where drained) 
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| Soil name 


|Sedgeville fine sandy loam, rarely flooded (where drained) 
[Glyndon very fine sandy loam 

|Vallers silty clay loam (where drained) 

|Rockwood sandy loam, 2 to 6 percent slopes, stony 

|Blowers sandy loam, 1 to 5 percent slopes, stony 
|Paddock-Becida complex, stony (where drained) 

|Wolverton very fine sandy loam 

|Heimdal-Sisseton complex, 2 to 6 percent slopes 

|Oakcreek loam 

|Pinelake, loamy substratum-Brandsvold complex (where drained) 
|Kandota loam, 1 to 6 percent slopes 

|Knute loam, thick solum 

|Cletho loam, moderately permeable (where drained) 
|Brandsvold loam, thick solum (where drained) 

[Hillview fine sandy loam (where drained) 
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(Absence of an entry indicates that trees generally do not grow to the given height) 


Map symbol 
and soil name 


7A, 7B, 7C: 
Hubbard--------- 


26: 
Aazdahl--------- 


34: 
Parnell--------- 


38B, 38C2, 
38E: 
Waukon--------- 


3802, 


53B, 53C, 53D: 
Kandota--------- 


58: 
Kittson--------- 


| Trees having predicted 20-year average height, in feet, of-- 


«8 
| | 
| | 
| | 
| --- | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 


8-15 


16-25 
| 
| 
| 


Siberian peashrub,|Green ash, white 


26-35 


|Jack pine, eastern 


eastern redcedar, | spruce, ponderosa| cottonwood. 


common 
chokecherry, 
silver 
buffaloberry, 
lilac. 


|Nanking cherry----|Amur maple, 


| Peking 
| cotoneaster, | 
| Nanking cherry. | 


|Redosier dogwood 


| Peking 
| cotoneaster, 
| Nanking cherry. 


Siberian 
peashrub, lilac. 


Gray dogwood, 


redosier dogwood, 
silver 
buffaloberry. 


|Amur maple, 


Siberian 
peashrub, lilac. 


American plum, 


common 
chokecherry, 
silver 
buffaloberry, 
lilac, northern 
whitecedar. 


Amur maple, 


Siberian 
peashrub, lilac. 


|Nanking cherry----|Amur maple, 


Siberian 
peashrub, lilac. 


| pine, red pine, 
| Scotch pine. 


Hackberry, 
Russian-olive, 


green ash, white | 
spruce, ponderosa| 


pine, common 
chokecherry. 


Black ash, green 
ash, tamarack, 
white spruce, 
black spruce, 
northern 
whitecedar. 


Sugar maple, 
hackberry, 
Russian-olive, 
Black Hills 


Hackberry, 
Russian-olive, 
white spruce. 


Sugar maple, 
hackberry, 
Russian-olive, 
Black Hills 
spruce. 


Hackberry, 
Russian-olive, 


| 
| 
| 
| 
|Eastern 


| cottonwood, 
| golden willow. 


Silver maple, 
green ash. 


willow. 


Silver maple, 
green ash. 


green ash, white | 
spruce, ponderosa| 


pine, common 
chokecherry. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| spruce. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Green ash, golden 


>35 


Carolina poplar, 
Siouxland 
cottonwood. 


Robusta 
cottonwood. 


Carolina poplar. 


Siouxland 
cottonwood. 


Carolina poplar. 


Carolina poplar, 
Siouxland 
cottonwood. 


Map symbol 
and soil name 


59; 


Grimstad-------- 


61: 
Arveson--------- 


63: 
Rockwell-------- 


65: 
Foxhome--------- 


68: 
Arveson--------- 


108: 
McIntosh-------- 


|Redosier dogwood 


|Redosier dogwood 


|Hedge cotoneaster,|Siberian peashrub, 


| lilac. | eastern redcedar, 
| | American plum, 
| | bur oak. 
| | 
| | 
| | 
|Nanking cherry----|Amur maple, 
| Siberian 


Otter Tail County, Minnesota—Part II 


<8 


Trees having predicted 20-year average height, 


16-25 
| 
| 
| 


Siberian peashrub, |Hackberry, 


sargent 


| Russian-olive, 


crabapple, common| white spruce, 


chokecherry, 
lilac, northern 
whitecedar. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|American plum, 
| common 

| chokecherry, 
| silver 

| buffaloberry, 
| lilac. 

| 

| 

| 

| 

| 

| 

| 

| 

| 


American plum, 
common 
chokecherry, 
silver 
buffaloberry, 
lilac. 


| peashrub, lilac. 


Gray dogwood, 


redosier dogwood, 


silver 
buffaloberry. 


American plum, 


chokecherry, 
silver 
buffaloberry, 
lilac. 


onderosa pine. 
| p P 


Hackberry, 
Russian-olive, 
green ash, white 
spruce, northern 
whitecedar. 


Hackberry, 
Russian-olive, 
green ash, white 
spruce, northern 
whitecedar. 


Russian-olive, 
green ash, white 


pine, common 
chokecherry. 


Hackberry, 
Russian-olive, 
green ash, white 


pine, common 
chokecherry. 


Black ash, green 
ash, tamarack, 
white spruce, 
black spruce, 
northern 
whitecedar. 


Hackberry, 
Russian-olive, 
green ash, white 
spruce, northern 
whitecedar. 


Siberian peashrub, |Hackberry, 


sargent 


| Russian-olive, 


crabapple, common| white spruce, 


chokecherry, 
lilac, northern 
whitecedar. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| common 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| ponderosa pine. 


spruce, ponderosa 


Windbreaks and Environmental Plantings--Continued 


26-35 


spruce, ponderosa| 


Eastern 
cottonwood, 
golden willow. 


Golden willow---- 


Green ash-------- 


in feet, of-- 


>35 


[Eastern 

| cottonwood, 
| Siouxland 

| cottonwood. 


|Siouxland 
cottonwood. 


| Siouxland 
| cottonwood. 


Eastern 
cottonwood. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[Carolina poplar, 
| Siouxland 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


cottonwood. 


Robusta 
cottonwood. 


| Siouxland 
cottonwood. 


|Eastern 

| cottonwood, 
| Siouxland 

| cottonwood. 


79 


80 


Windbreaks and Environmental Plantings--Continued 


Soil Survey of 


Map symbol 
and soil name 


127A, 127B, 127C: 
Sverdrup-------- 


141B, 141C, 141D: 
Egeland--------- 


168B: 
Forman---------- 


180: 
Gonvick--------- 


184: 
Hamerly--------- 


191: 
Epoufette------- 


Trees having predicted 20-year average height, in feet, of-- 


«8 


[Peking 

| cotoneaster, 

| Nanking cherry. 
| 

| 

| 

| 


[Hedge cotoneaster, |Siberian peashrub, |Russian-olive, 


| lilac. 
| 
| 
| 
| 
| 


|Peking cotoneaster|Amur maple, 


| cotoneaster, 
| Nanking cherry. 


| Peking 
| cotoneaster, 
| Nanking cherry. 


16-25 26-35 


| 
| 
| 


Amur maple, |Бидас maple, Silver maple, 


Siberian | hackberry, green ash. 
peashrub, lilac. | Russian-olive, 
| Black Hills 


eastern redcedar,| green ash, white 
American plum, 
bur oak. 


| spruce, ponderosa 
| pine, common 
| chokecherry. 
| 
| 


|Hackberry, white [Green ash, eastern 
Siberian | spruce, Black | white pine. 
peashrub, lilac. | Hills spruce, red| 

| pine. | 

| 
| 


Siberian peashrub, |Russian-clive, 
American plum, | green ash, Black 
lilac. | Hills spruce. 


| 
1 
| 
| 
| 
| 
| 
| spruce. ] 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Hackberry--------- 


Amur maple, 


| 
| 
| 
|Sugar maple, 
Siberian | 
| 
| 
| 
| 


hackberry, 
Russian-olive, 
Black Hills 
spruce. 


Silver maple, 
green ash. 
peashrub, lilac. 


| 
Siberian peashrub, |Hackberry, 
sargent | Russian-olive, 
crabapple, common| white spruce, 
chokecherry, | ponderosa pine. 
lilac, northern | 
whitecedar. | 


Green ash--------- 


| 
Siberian peashrub, |Hackberry, 
gray dogwood, 


White willow, 


| Russian-olive, golden willow, 


silver | white spruce, Siberian elm. 
buffaloberry. | northern 
| whitecedar. 


| Peking Redosier dogwood, |Hackberry, white Green ash, golden 

| cotoneaster, lilac. | spruce, Black willow. 

| Nanking cherry. | Hills spruce, 

| | northern 

| | whitecedar. 

| | 

| | | 

|Nanking cherry----|Siberian peashrub, | Amur maple, Green ash--------- 
| lilac. hackberry, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
| Russian-olive, | 
| Black Hills | 
| 
| 


spruce, red pine.| 


>35 


Carolina poplar. 


Eastern 
cottonwood. 


| 

|Silver maple, 
| eastern 

| cottonwood. 
| 

| 

| 


|Silver maple, 

| Carolina poplar, 
| Siouxland 
cottonwood. 


Carolina poplar. 


[Eastern 

| cottonwood, 
| Siouxland 
cottonwood. 


Eastern 
cottonwood. 


Carolina poplar, 
Siouxland 
cottonwood. 


|Silver maple, 

| Carolina poplar, 
| Siouxland 

| cottonwood. 

| 

| 


Otter Tail County, Minnesota—Part Il 


258A, 258B, 258C:| 


Windbreaks and Environmental Plantings--Continued 


| Trees having predicted 20-year average height, in feet, of-- 
Map symbol | 
and soil name | | | | 


«8 8-15 16-25 26-35 


| 
| 
| 
Sandberg-------- | --- |Siberian peashrub,|Green ash, white [Jack pine, eastern 
| | eastern redcedar,| spruce, ponderosa| cottonwood. 
| | common | pine, red pine, | 
| | chokecherry, | Scotch pine. | 
| | silver ] | 
| | buffaloberry, | | 
| | 1ilac. | | 
| | | | 
260: | | | | 
Duelm----------- |Nanking cherry----|Siberian peashrub, |Amur maple, |Green ash--------- 
| lilac. | hackberry, | 
| 
| 


267В, 267C, 267E:| 


| 

| | | Russian-olive, 

| | Black Hills 

| spruce, red pine.| 


chokecherry, bur | 


| 
| 
| 
Snellman-------- | Peking |Amur maple, |Sugar maple, [Silver maple, 
| cotoneaster, | Siberian | hackberry, | green ash. 
| Nanking cherry. | peashrub, lilac. | Russian-olive, | 
| | | Black Hills | 
| | | spruce. | 
| | | | 
290; | | | | 
Rothsay--------- | Peking |Siberian peashrub, |Russian-olive, | Hackberry--------- 
| cotoneaster, | American plum, | green ash, Black | 
| Nanking cherry. | lilac. | Bills spruce. | 
| | | | 
| | | | 
293B: | | | | 
Swenoda--------- |Peking cotoneaster|Siberian peashrub,|Amur maple, [Green ash--------- 
| | American plum, | hackberry, white | 
| | Lilac. | spruce, Black | 
| | | Hills spruce, | 
| | | ponderosa pine. | 
| | | | 
335: | | | | 
Urness---------- |Redosier dogwood  |Siberian peashrub, |Hackberry, |White willow, 
| | gray dogwood, | Russian-olive, | golden willow, 
| | silver | white spruce, | Siberian elm. 
| | buffaloberry. | northern | 
| | | whitecedar. | 
| | | | 
339: | ] | | 
Fordville------- |Hedge cotoneaster,|Siberian peashrub, |Russian-olive, [Green ash--------- 
| lilac. | eastern redcedar,| white spruce, red| 
| | American plum, | pine. | 
I | common | | 
| | chokecherry, bur | | 
| | oak. | | 
| | | | 
341A, 341B: | | | | 
Arvilla--------- |Hedge cotoneaster, |Siberian peashrub, |Russian-olive, |Green ash--------- 
| Lilac. | eastern redcedar,| white spruce, red| 
| | American plum, | pine. | 
| common | 
| 
| 
| 


| 
| 
oak. | | 
| 


>35 


|Silver maple, 

| Carolina poplar, 
| Siouxland 

| cottonwood. 


Carolina poplar. 


[Silver maple, 

| Carolina poplar, 
| Siouxland 

| cottonwood. 

| 

| 


|Silver maple, 
| eastern 
| cottonwood. 


Eastern 
cottonwood. 


| Eastern 
| cottonwood. 


|Eastern 
| cottonwood. 


81 
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Windbreaks and Environmental Plantings--Continued 


Soil Survey of 


| Trees having predicted 20-year average height, in feet, of-- 


Map symbol | 
and soil name | | | | 
<8 8-15 16-25 26-35 
| | | | 
| | | | 
371: | | | | 
Clontarf-------- |Hedge cotoneaster, |Siberian peashrub, |Russian-olive, [Green ash--------- 
| lilac. | eastern redcedar,| white spruce, red| 
| | American plum, | pine. | 
| | common | | 
| | сһокесһеккү, bur | 
| | oak. | | 
| | | | 
375: | | | | 
Forada---------- | Peking |Redosier dogwood, |Hackberry, white  |Green ash, golden 
| cotoneaster, | lilac. | spruce, Black | willow. 
| Nanking cherry. | | Hills spruce, 1 
| | | northern | 
| | | whitecedar. | 
| | | | 
402C, 402E: | | | | 
Sioux----------- | --- |Siberian peashrub,|Green ash, white  |Jack pine, eastern 
| | eastern redcedar,| spruce, ponderosa| cottonwood. 
| | common | pine, red pine, | 
| | chokecherry, | Scotch pine. | 
| | silver | | 
| | buffaloberry, | | 
| | lilac. | | 
| | | | 
406А, 406В: | | | | 
Dorset---------- |Hedge cotoneaster,|Siberian peashrub, |Russian-olive, [Green ash--------- 
| lilac. | eastern redcedar,| white spruce, red| 
| | American plum, | pine. | 
| | common | | 
| | chokecherry, bur | 
| | оак. | | 
| | | | 
418: | | | | 
Lamoure--------- | Peking |Redosier dogwood, |White spruce, |Hackberry, green 
| cotoneaster, | lilac. | Black Hills | ash, golden 
| Nanking cherry. | | spruce, northern | willow. 
| | | whitecedar. | 
| | | 
422B, 422C: | | | 
Bygland--------- |Hedge cotoneaster, |Amur maple, |Hackberry, Silver maple, 
| Nanking cherry. | Siberian | Russian-olive, green ash. 
| | peashrub, | Black Hills 
| | American plun, spruce. 
| | lilac. 
| | 
426: | | 
Foldahl--------- | Nanking cherry----|Amur maple, Hackberry, --- 
| Siberian Russian-olive, 


| 
| 
| 
| 
| 
| | 
| | 
| | 
| | 
| | 
| | | 
| | peashrub, lilac. | green ash, white | 
| | | spruce, ponderosa | 
| | pine, common | 
| | chokecherry. | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


| 
441A, 441B, 441С:| 
Almora---------- |Hedge cotoneaster,|Siberian peashrub, Russian-olive, Green ash--------- 
eastern redcedar,| white spruce, red 
American plum, pine. 


common 
chokecherry, bur 
oak. 


| 
| 
| 
| 
| lilac. | 
| | 
| | 
| | 
| | 
| | 


235 


|Eastern 
cottonwood. 


arolina poplar, 
Siouxland 
cottonwood. 


| 
| 
| 
| 
| 
| 
i 
Іс 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Eastern 
cottonwood. 


Carolina poplar, 
Siouxland 
cottonwood. 


Eastern 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| cottonwood. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Carolina poplar, 
Siouxland 
cottonwood. 


|Eastern 
cottonwood. 


Otter Tail County, Minnesota—Part II 


Windbreaks and Environmental Plantings--Continued 


Trees having predicted 20-year average height, in feet, of-- 


Black Hills 
spruce. 


Map symbol i 
and soil name | | | | | 
<8 8-15 16-25 26-35 >35 
| | | | | 
| i i | | 
481: | | | | | 
Kratka---------- | Peking |Redosier dogwood, |White spruce, |Hackberry, green |Carolina poplar, 
| cotoneaster, | lilac. | Black Hills | ash, golden | Siouxland 
| Nanking cherry. | | spruce, northern | willow. | cottonwood. 
| | | whitecedar. | | 
| | | | | 
494: | | | | | 
Darnen---------- | Peking |Amur maple, |Sugar mapie, {silver maple, [Carolina poplar. 
| cotoneaster, | Siberian | hackberry, | green ash. | 
| Nanking cherry. | peashrub, lilac. | Russian-olive, | | 
| | | Black Hills | | 
| | | spruce. | | 
| | | | | 
497: | | | | | 
Hantho---------- | Peking [Siberian peashrub, |Russian-olive, | Hackberry--------- [Silver maple, 
| cotoneaster, | American plum, | green ash, Black | | Carolina poplar, 
| Nanking cherry. | lilac. | Bills spruce. | | Siouxland 
| | | | | cottonwood. 
| | | | | 
508: | | | | | 
Wyndnmere-------- ] --- |Siberian peashrub, |Hackberry, |Green ash--------- [Eastern 
| | sargent | Russian-olive, | | cottonwood, 
| | crabapple, common| white spruce, | | Siouxland 
| | chokecherry, | ponderosa pine. | | cottonwood. 
| | lilac, nerthern | | | 
| | whitecedar. | | | 
| | | | | 
567А, 567В: | i | | | 
Verndale----..-- | --- [Siberian peashrub,|Green ash, white [Jack pine, eastern| --- 
| | eastern redcedar,| spruce, ponderosa| cottonwood. | 
| | common | pine, red pine, | | 
| | chokecherry, | Scotch pine. | ] 
| | silver | | | 
| | buffaloberry, | | | 
| | lilac. | | | 
| | | | | 
609В: | | | | | 
Dickey---------- |Peking cotoneaster|Siberian peashrub, |Amur maple, |Green ash--------- [Silver maple, 
| | American plum, | hackberry, white | | eastern 
l | lilac. | spruce, Black | | cottonwood. 
| | | Bills spruce, | | 
| | | Ponderosa pine. | | 
| | | | | 
624: | | | | | 
Rosy---------- --|Peking cotoneaster|Amur maple, |Hackberry, white |Скееп ash, eastern|Silver maple, 
| | Siberian | spruce, Black | white pine. | eastern 
| | peashrub, lilac. | Hills spruce, red| | cottonwood. 
| | | pine. | | 
| | | | | 
646C, 646D: | | | | | 
Peever---------- [Hedge cotoneaster, |Amur maple, | Hackberry, [Silver maple------ | Eastern 
| American plum, | Siberian | Russian-olive, | | cottonwood. 
| Nanking cherry. | peashrub, lilac. | green ash, Black | | 
| | | Bills spruce. | | 
| | | | | 
670: | | | | | 
Knute---------.- | Peking |Amur maple, |Sugar maple, |Silver maple, |Carolina poplar. 
| cotoneaster, | Siberian | hackberry, | green ash. | 
| Nanking cherry. | peashrub, lilac. | Russian-olive, | | 
| | | | 
| | | | 
| | | | 


84 


Windbreaks and Environmental Plantings--Continued 


Soil Survey of 


Map symbol 
and soil name 


680: 
Рагпе11--------- 


701: 
Runeberg-------- 


705B, 705C: 
Nitche---------- 


Kandota--------- 


707B, 707C2, 
70702: 
Lizzie--------- 


710: 
Priberg--------- 


«8 


| Peking 

| cotoneaster, 

| Nanking cherry. 
| 

| 

| 


Trees having predicted 20-year average height, in feet, of-- 


8-15 


lilac. 


|Hedge cotoneaster, |Amur maple, 


| American plum, 
| Nanking cherry. 


| 
| 
| 
|Redosier dogwood, |White spruce, 
| 
| 
| 
| 


16-25 
| 
| 
| 


| Black Hills 


| spruce, northern 
| whitecedar. 

| | 
| Backberry, 

] Siberian | Russian-olive, 

| peashrub, lilac. | green ash, Black 


Hills spruce. 
| P 


26-35 


Hackberry, green 
ash, golden 
willow. 


Silver maple------ 


| | 
| | 
|Gray dogwood, | 
| redosier dogwood, | 
| silver 

| buffaloberry. 


|Peking cotoneaster|Amur maple, | 


| 

| 

| 

| 

| Peking 

| cotoneaster, 

| Nanking cherry. 
| 

| 

| 


| Siberian ] 


Black ash, green 
ash, tamarack, 
white spruce, 
black spruce, 
northern 
whitecedar. 


Hackberry, white 
spruce, Black 


|Eastern 
| cottonwood, 
| golden willow. 


| 
| 
| 
| 
| 


|Green ash, eastern 
| white pine. 


| peashrub, lilac. | Hills spruce, гей] 


| | 
| | 
|Amur maple, | 
| Siberian 

| peashrub, lilac. 


pine. 


Sugar maple, 
hackberry, 
Russian-olive, 
Black Hills 
spruce. 


[Hedge cotoneaster, |Siberian peashrub, |Russian-olive, 


| lilac. 


| Peking 
| cotoneaster, 
| Nanking cherry. 


| 
| 
| 
| 
| Peking 


| cotoneaster, 

| Nanking cherry. 
| 

| 

| 

| Peking 

| cotoneaster, 

| Nanking cherry. 


American plum, | 
common | 
chokecherry, bur | 
oak. 


| 
| 
| 
| 
Amur maple, | 

Siberian | 


peashrub, lilac. | 


Redosier dogwood, 
lilac. 


Amur maple, 
Siberian 
peashrub, lilac. 


eastern redcedar,| white spruce, red 


pine. 


Sugar maple, 
hackberry, 
Russian-olive, 
Black Hills 
spruce. 


Hackberry, white 
spruce, Black 
Hills spruce, 
northern 
whitecedar. 


Sugar maple, 
hackberry, 
Russian-olive, 
Black Hills 
spruce. 


|Silver maple, 
| green ash. 


Green авһ--------- 


Silver maple, 
green ash. 


Green ash, golden 
willow. 


Silver maple, 
green ash. 


>35 


| 

| 

| 

[Carolina poplar, 
| Siouxland 

| cottonwood. 

| 
| 
| 


|Eastern 
cottonwood. 


| 

| 

| 

| 

| 
[Robusta 
| cottonwood. 
| 

| 

| 

| 

| 


|Silver maple, 
| eastern 
| cottonwood. 


Carolina poplar. 


[Eastern 
cottonwood. 


Carolina poplar. 


Carolina poplar, 
Siouxland 
cottonwood. 


Carolina poplar. 


Otter Tail County, Minnesota—Part ΙΙ 


Windbreaks and Environmental Plantings--Continued 


| Trees having predicted 20-year average height, in feet, of-- 


lilac. 


Map symbol | 
and soil name | ] | | | 
<8 8-15 16-25 26-35 >35 
| | | | | 
| | | | | 
711В, 711C: | | | | | 
Arvilla--------- | Hedge cotoneaster,|Siberian peashrub, |Russian-olive, ]Green азҺ--------- |Eastern 
| Lilac. | eastern redcedar,| white spruce, red| | cottonwood. 
| ] American plum, | pine. | | 
| | common | { | 
| | chokecherry, bur | | | 
| | oak. | | | 
| | | | | 
Sandberg-------- | --- |Siberian peashrub,|Green ash, white |Jack pine, eastern| --- 
| | eastern redcedar,| spruce, ponderosa| cottonwood. | 
| | common | pine, red pine, | { 
| | chokecherry, | Scotch pine. | | 
| | silver | | | 
| | buffaloberry, | | | 
| | lilac. | | | 
| | | | | 
715: | | | | | 
Bluffcreek------ |Нейде cotoneaster,|Síberian peashrub, |Russian-olive, [Green ash--------- [Eastern 
| lilac. | eastern redcedar,| white spruce, red| | cottonwood. 
| | American plum, | pine. | | 
| | common | | | 
| | chokecherry, bur | l | 
| | oak. | | | 
| ἱ | | | 
Clearriver------ | --- |Siberian peashrub,|Green ash, white  |Jack pine, eastern| --- 
| | eastern redcedar,| spruce, ponderosa] cottonwood. | 
| | common | pine, red pine, | | 
| | chokecherry, | Scotch pine. | | 
| | silver | | | 
| | buffaloberry, | | | 
| | lilac. | | | 
| | | | | 
716B, 716C, 716D:| | | | | 
Leaflake-------- |Peking cotoneaster|Amur maple, |Hackberry, white |Green ash, eastern|Silver maple, 
| | Siberian | spruce, Black | white pine. | eastern 
| | peashrub, lilac. | Hills spruce, red} | cottonwood. 
| | | pine. | | 
| | | | | 
Eagleview------- | --- [Siberian peashrub,|Green ash, white |Jack pine, eastern| --- 
| | eastern redcedar,| spruce, ponderosa| cottonwood. | 
| | common | pine, red pine, | | 
i | chokecherry, | Scotch pine. | | 
| | silver | | | 
| | buffaloberry, | | | 
| | lilac. | | | 
| | | | | 
718E: | | | | | 
Naytahwaush----- |Hedge cotoneaster,|Amur maple, | Hackberry, |Silver maple, | Eastern 
| Nanking cherry. | Siberian | Russian-olive, | green ash. | cottonwood. 
| | peashrub, | Black Hills | | 
| | American plum, | spruce. l | 
| | 1ilac. | | | 
l ' | | | | 
721B, 721C, 721D,| | | | | 
721E: | | | | 
Corliss-------- | --- [Siberian peashrub,|Green ash, white |Jack pine, eastern| --- 
| | eastern redcedar,| spruce, ponderosa| cottonwood. | 
| | common | pine, red pine, | | 
| | chokecherry, | Scotch pine. | | 
| | silver | | 
| | | | 
| | | | 
| | | | 


| 
buffaloberry, | 
| 
| 


86 


Windbreaks and Environmental Plantings--Continued 


Soil Survey of 


Map symbol 
and soil name 


726: 
Kratka--------- - 


760C2, 760D2: 
Chapett--------- 


Sisseton-------- 


769B: 


Mehurin--------- 


776В, 776C, 776Е: 
Snellman-------- 


Sugarbush------- 


771С2, 77702, 
7778: 
Sisseton------- 


Heimdal-------- 


«8 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 


| Peking 

| cotoneaster, 

| Nanking cherry. 
| 

| 


Trees having predicted 20-year average height, in feet, of-- 


8-15 


| 

| 

| 

|Gray dogwood, 

| redosier dogwood, 
| silver 

| buffaloberry, 

| 1ilac. 

| 

| 

|Siberian peashrub, 
| 
| 
| 
| 


American plum, 
lilac. 


[Siberian peashrub, |Hackberry, gray 


| lilac. 


| dogwood, 

| Russian-olive, 
| eastern redcedar, 
| ponderosa pine, 
| American plum, 
| silver 
| buffaloberry. 
| 


| 


|Hedge cotoneaster, |Amur maple, 


| American plum, 
| Nanking cherry. 


| 
| 
| 
| Peking 


| cotoneaster, 
| Nanking cherry. 


| Siberian 

| peashrub, lilac. 
| 

| 

| 


|Amur maple, 

| Siberian 

| peashrub, lilac. 
| 

| 

| 


| 
16-25 
| 
| 
| 
[Black ash, 


| tamarack, white 
black 


spruce, 
| spruce, northern 
| whitecedar. 
| 


| 

|Russian-olive, 

| green ash, Black 
| Hills spruce. 


Green ash, 
Siberian elm. 


| Hackberry, 

| Russian-olive, 
| green ash, Black 
| Bills spruce. 
| 

| 

[Sugar maple, 

| hackberry, 

| Russian-olive, 
| Black Hills 

| spruce. 

| 


|Hedge cotoneaster, |Siberian peashrub, |Russian-olive, 


| 1ilac. 


26-35 


Golden willow----- 


Hackberry--------- 


Siouxland 
cottonwood. 


Silver maple------ 


Silver maple, 
green ash. 


|Green ash--------- 


| eastern redcedar,| white spruce, red| 


American plum, 
common 
chokecherry, bur 
oak. 


|Siberian peashrub,|Hackberry, gray 


| lilac. 


| Peking 

| cotoneaster, 

| Nanking cherry. 
| 

| 


| 

| 

| 

| 

| 

| 

| 

| 

| dogwood, 
| Russian-olive, 

| eastern redcedar, 
| ponderosa pine, 

| American plum, 

| siiver 

| buffaloberry. 

| 

[Siberian peashrub, 
| American plum, 

| lilac. 

| 

| 


| ріпе. 


| 

| 

| 

| 

| 

[Green ash, 
| Siberian elm. 
| 

| 

| 

| 

| 

| 


|Russian-olive, 

| green ash, Black 
| Hills spruce. 

| 

| 


Siouxland 
cottonwood. 


Hackberry--------- 


| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 


>35 


|Eastern 

| cottonwood, 
| robusta 

| cottonwood. 
| 

| 

| 

[Silver maple, 
| Carolina poplar, 
| Siouxland 

| cottonwood. 


[Eastern 
| cottonwood. 


Carolina poplar. 


| cottonwood. 
| 
| 
| 
| 
| 
| 
| 
| — 
| 
| 
| 
[ 
| 
| 
| 
| 


|Silver maple, 

| Carolina poplar, 
| Siouxland 

| cottonwood. 


Otter Tail County, Minnesota— Part II 


Windbreaks and Environmental Plantings--Continued 


Map s 


ymbol 


and soil name 


778B, 77 


Corliss 


1798: 
Peever- 


Mehurin 


902B: 
Barnes- 


903C2: 
Barnes- 


Langhei 


8C: 


Trees having predicted 20-year average height, 


16-25 
| 
| 
| 


| Hedge cotoneaster,|Siberian peashrub, |Russian-olive, 


| lilac. 


eastern redcedar,| white spruce, red 


American plum, 
common 
chokecherry, bur 
oak. 


Siberian peashrub, 


eastern redcedar,| spruce, ponderosa 


common 
chokecherry, 
silver 
buffaloberry, 
lilac. 


|Hedge cotoneaster, | Amur maple, 


| American plum, 
| Nanking cherry. 
| 

| 


Siberian 
peashrub, lilac. 


|Hedge cotoneaster, | Amur maple, 


| American plum, 
| Nanking cherry. 
| 

| 

| 

| Peking 

| cotoneaster, 

| Nanking cherry. 
| 

| 


Siberian 
peashrub, lilac. 


| pine. 
| 
| 
| 
| 


|Green ash, white 


| pine, red pine, 
| Scotch pine. 


Russian-olive, 
green ash, Black 
Hills spruce. 


| 

| 

| 

| 

| 

| Hackberry, 
| 

| 

| 

| 

| Hackberry, 

| Russian-olive, 

| green ash, Black 
| Bills spruce. 

| 

| 


[Siberian peashrub, |Russian-olive, 


American plum, 
lilac. 


|Siberian peashrub,|Hackberry, gray 


| lilac. 


| Peking 

| cotoneaster, 

| Nanking cherry. 
| 

| 


dogwood, 
Russian-olive, 
eastern redcedar, 
ponderosa pine, 
American plum, 
silver 
buffaloberry. 


|Siberian peashrub, 


American plum, 
lilac. 


|Siberian peashrub, |Hackberry, gray 


| lilac. 


dogwood, 
Russian-olive, 
eastern redcedar, 
ponderosa pine, 
American plum, 
silver 
buffaloberry. 


| green ash, Black 
| Bills spruce. 


[Green ash, 
Siberian elm. 


| Russian-olive, 

| green ash, Black 
| Bills spruce. 

| 

| 


|Green ash, 
Siberian elm. 


26-35 


Green ash--------- 
cottonwood. 


Silver maple------ 


Silver maple------ 


Hackberry--------- 

Siouxland 
cottonwood. 
Hackberry--------- 


Siouxland 
cottonwood. 


| 
| 
| 
| 
I 
! 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Jack pine, eastern 


in feet, of-- 


>35 


| Eastern 
| cottonwood. 


| Eastern 

| cottonwood. 
| 

| 

| 

[Eastern 

| cottonwood. 
| 

| 

| 

| 

|Silver maple, 
| Carolina poplar, 
| Siouxland 

| cottonwood. 


[Silver maple, 

| Carolina poplar, 
| Siouxland 

| cottonwood. 
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88 


Windbreaks and Environmental Plantings--Continued 


Soil Survey of 


Map symbol 


and 


915c2 


931c2 


soil name 


, 915D2: 


, 93102: 


Formdale-------- 


94202 


Langhei-------—-- 


Barn 


957B2 
Roth 


1 
say--------- 


| 

| 

| Peking 

| cotoneaster, 

| Nanking cherry. 
| 

| 


Trees having predicted 20-year average height, in feet, of-- 


16-25 
| 
| 
| 


[Siberian peashrub, |Russian-olive, 


American plum, 
lilac. 


|Siberian peashrub,|Hackberry, gray 


| lilac. 


| cotoneaster, 

| Nanking cherry. 
| 

| 


dogwood, 
Russian-olive, 
eastern redcedar, 
ponderosa pine, 
American plum, 
silver 
buffaloberry. 


American plum, 
lilac. 


|Siberian peashrub,|Hackberry, gray 


| Lilac. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


dogwood, 
Russian-olive, 
eastern redcedar, 
ponderosa pine, 
American plum, 
silver 
buffaloberry. 


|Siberian peashrub,|Hackberry, gray 


| lilac. 


Í 
| 
| 
| 
| 
| 
| 


| Peking 

| cotoneaster, 

| Nanking cherry. 
| 

| 


| Peking 

| cotoneaster, 

| Nanking cherry. 
| 

| 


dogwood, 
Russian-olive, 
eastern redcedar, 
ponderosa pine, 
American plum, 
silver 
buffaloberry. 


| green ash, Black 


| Bills spruce. 


[Green ash, 
| Siberian elm. 


Siberian peashrub, |Russian-olive, 
| green ash, Black 


| Hills spruce. 
| 
| 


|Green ash, 
| Siberian elm. 


| 
| 


| 

| 

| 

| 

| 

| 

|Green ash, 
| Siberian elm. 
| 

| 

| 

| 

| 

| 


[Siberian peashrub, |Russian-olive, 


| 
| 
] 


American plum, 
lilac. 


| green ash, Black 


| Hills spruce. 
| 
| 
| 


ISiberian peashrub, |Russian-olive, 


American plum, 
lilac. 


|Siberian peashrub, |Hackberry, gray 


| lilac. 


dogwood, 
Russian-olive, 
eastern redcedar, 
ponderosa pine, 
American plum, 
silver 
buffaloberry. 


| green ash, Black 


Hills spruce. 
| 
| 
| 


[Green ash, 
| Siberian elm. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Hackberry 


Hackberry 


Hackberry 


Hackberry: 


26-35 


Siouxland 


cottonwood. 


Siouxland 


cottonwood. 


Siouxland 


cottonwood. 


Siouxland 


cottonwood. 


>35 


|Silver maple, 
| Carolina poplar, 
| Siouxland 


cottonwood. 


|Silver maple, 

| Carolina poplar, 
| Siouxland 

| cottonwood. 


|Silver maple, 

| Сако1іпа poplar, 
| Siouxland 

| cottonwood. 


[Silver maple, 

| Carolina poplar, 
| Siouxland 

| cottonwood. 


Otter Tail County, Minnesota—Part II 


Windbreaks and Environmental Plantings--Continued 


Map symbol 
and soil name 


969C2, 969D2: 


1077: 
Forada---------- 


Leafriver------- 


1102B, 1102C: 


Dorset---------- 


1103: 
Clitherall------ 


1104B, 
1104D: 
Waukon--------- 


1104C, 


«8 


Trees having predicted 20-year average height, in feet, of-- 


8-15 


|Siberian peashrub, Hackberry, gray 


lilac. 


| Peking 
| cotoneaster, 
Nanking cherry. 
g 


| Peking 

| cotoneaster, 

| Nanking cherry. 
| 

| 

| 


| 

| 

| 

| 

| dogwood, 

| Russian-olive, 
| eastern redcedar, 
| ponderosa pine, 
| American plum, 
| silver 

| buffaloberry. 

| 

| 

| 

| 

| 

| 


American plum, 
lilac. 


[Gray dogwood, 

| redosier dogwood, 
| silver 

| buffaloberry. 

| 
| 
|Gray dogwood, | 
| redosier dogwood, | 
| silver 

| buffaloberry. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Siberian реавһгиЬ, | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Siberian 
| peashrub, lilac. 


| 
| 
| 
| 
|Amur maple, | 
| 
| 
| 
| 


16-25 


Green ash, 
Siberian elm. 


Russian-olive, 
green ash, Black 
Hills spruce. 


Black ash, green 
ash, tamarack, 
white spruce, 
black spruce, 


whitecedar. 


Black ash, 
tamarack, white 
spruce, black 
spruce, northern 
whitecedar. 


Sugar maple, 
hackberry, 
Russian-olive, 
Black Hills 
spruce. 


|Нейде cotoneaster,|Siberian peashrub, |Russian-olive, 


lilac. 


| cotoneaster, 


| Nanking cherry. 
| 
| 
| 


[Hedge cotoneaster,|Siberian peashrub,|Russian-olive, 


| lilac. 


eastern redcedar,| 
American plum, | 
common 
chokecherry, bur 
oak. 


| 

| 

| 

| 

| 

| 

| Siberian | 
| peashrub, lilac. | 
| | 
| | 
| | 
| | 
|Amur maple, | 
| Siberian | 
| 

| 

| 


| peashrub, lilac. 


eastern redcedar, | 
American plum, | 
Common 
chokecherry, bur 
oak. 


white spruce, red 
pine. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
northern | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Hackberry, white 
spruce, Black | 
Hills spruce, red| 
pine. | 


Sugar maple, 
hackberry, 
Russian-olive, 
Black Hills 
spruce. 


white spruce, red 
pine. 


26-35 


Siouxland 
cottonwood. 


Hackberry--------- 


Eastern 
cottonwood, 
golden willow. 


Eastern 


cottonwood, 
golden willow. 


Silver maple, 
green ash. 


Green ash--------- 


white pine. 


Silver maple, 
green ash. 


Green ash--------- 


|Silver maple, 

| Carolina poplar, 
| Siouxland 

| cottonwood. 


| 

| 

| Robusta 

| cottonwood. 


Robusta 
cottonwood. 


Carolina poplar. 


| Eastern 
| cottonwood. 


|Green ash, eastern|Silver maple, 


eastern 
cottonwood. 


Carolina poplar. 


|Eastern 
cottonwood. 
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Windbreaks and Environmental Plantings--Continued 


Soil Survey of 


Map symbol 
and soil name 


1105B: 


1112D, 1112Е: 
Chapett--------- 


Corliss--------- 


1114: 
Hangaard-------- 


1120: 
Rushlake-------- 


Hangaard-------- 


1129: 
Lindaas--------- 


«8 


| Peking 
| cotoneaster, 
| Nanking cherry. 


| 

| 

| 

| 

| Peking 

| cotoneaster, 


| Nanking cherry. 


| 
| 
| 
| 
| Peking 


| cotoneaster, 
| Nanking cherry. 


| === 

| 

| 

| 

| 

| 

| 

| 

| 

|Redosier dogwood 


8-15 


Amur maple, 
Siberian 


peashrub, lilac. 


Redosier dogwood, 
lilac. 


|Amur maple, 
| Siberian 
| peashrub, lilac. 


Siberian peashrub, 
eastern redcedar, 
common 
chokecherry, 
silver 
buffaloberry, 
lilac. 


American plun, 
common 
chokecherry, 
silver 
buffaloberry, 
lilac, northern 
whitecedar. 


| Nanking cherry----|Siberian peashrub, 


|Redosier dogwood 
| 
| 
| 
| 
| 
| 
| 
| 


| Peking 
| cotoneaster, 
| Nanking cherry. 


| 111ас. 


| 

| 

| 

|American plum, 
| common 

| chokecherry, 
| silver 

| buffaloberry, 
| 1ilac, northern 
| whitecedar. 

| 

| 

IR 

| 

| 

| 

| 

| 


Redosier dogwood, 
lilac. 


Trees having predicted 20-year average height, 


16-25 


ugar maple, 
hackberry, 
Russian-olive, 
Black Hills 
spruce. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
Hackberry, white | 
spruce, Black ] 
Hills spruce, | 
northern | 
whitecedar. | 
| 

| 

| 

| 

| 

| 

| 

| 


| 

| 

| 

|8 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

[Sugar maple, 

| hackberry, 

| Russian-olive, 
| Black Hills 

| spruce. 

| 

|Green ash, white 
| spruce, ponderosa| 
| pine, red pine, | 
| Scotch pine. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Hackberry, 
Russian-olive, 
white spruce. 


|Amur maple, 

| hackberry, 

| Russian-olive, 
| Black Hills 

| spruce, red pine.| 
| | 
| Backberry, 
| Russian-olive, | 
| white spruce. | 


Hackberry, white 
spruce, Black 
Hills spruce, 
northern 
whitecedar. 


Green ash 


26-35 


Silver maple, 
green ash. 


Green ash, golden 
willow. 


Silver maple, 
green ash. 


|Jack pine, eastern 


cottonwood. 


Green ash, golden 


willow. 


|Green ash, golden 


willow. 


Green ash, golden 
willow. 


in feet, of-- 


>35 


Carolina poplar. 


Carolina poplar, 
Siouxland 
cottonwood. 


Carolina poplar. 


Siouxland 
cottonwood. 


|Silver maple, 

| Carolina poplar, 
| Siouxland 

| eottonwood. 

| 

| 


| Siouxland 
| cottonwood. 


Carolina poplar, 
Siouxland 
cottonwood. 


Otter Tail County, Minnesota—Part 1! 


Windbreaks and Environmental Plantings--Continued 


| Trees having predicted 20-year average height, in feet, of-- 


Two Inlets----- | --- Siberian peashrub,|Green ash, white  |Jack pine, eastern 


lilac. 


Map symbol | 
and soil name | | | | | 
<8 8-15 16-25 26-35 >35 
| | | | | 
| | | | | 
1131B: | | | | | 
Verndale-------- | --- |Siberian peashrub,|Green ash, white |Jack pine, eastern| --- 
| | eastern redcedar,| spruce, ponderosa| cottonwood. ] 
| | common | pine, red pine, | ] 
| | сһокесһеггу, | Scotch pine. | | 
| | silver | | 
| | buffaloberry, | | | 
| | lilac. | | 
| | | | | 
Abbeylake------- | --- [Siberian peashrub,|Green ash, white |Jack pine, eastern| --- 
| | eastern redcedar,| spruce, ponderosa| cottonwood. | 
| | common | pine, red pine, | | 
| | chokecherry, | Scotch pine. | | 
| | silver | | | 
| | buffaloberry, | | | 
| | lilac. | | | 
| | | | | 
1149: | | | | | 
Hamerly--------- | --- |Siberian peashrub, |Hackberry, [Green ash--------- |Eastern 
| | sargent | Russian-olive, | | cottonwood, 
| | crabapple, common| white spruce, | | Siouxland 
| | chokecherry, | ponderosa pine. | | cottonwood. 
| | lilac, northern | | | 
| | whitecedar. | | 
| | | | | 
1195A, 1195B, | | | | | 
1195С, 1195E: | | | | | 
Sybil---------- |Hedge cotoneaster, | Siberian peashrub, |Russian-olive, |Green ash--------- | Eastern 
| lilac. | eastern redcedar,| white spruce, red| | cottonwood. 
| | American plum, | pine. | | 
| | conmon | | | 
] | chokecherry, bur | | | 
| | oak. | | | 
| | | | | 
Eagleview------ | --- |Siberian peashrub,|Green ash, white  |Jack pine, eastern| --- 
| | eastern redcedar,| spruce, ponderosa| cottonwood. | 
| | сошшоп | pine, red pine, | | 
| | chokecherry, | Scotch pine. | ] 
| | silver | | 
| | buffaloberry, | | | 
| | 1ilac. | | | 
| | | | | 
1196B, 1196C, | | | | | 
1196E: | | | | | 
Lida----------- |Hedge cotoneaster,|Siberian peashrub, |Russian-olive, |Green ash--------- |Eastern 
| lilac. | eastern redcedar,| white spruce, red| | cottonwood. 
| | American plum, | pine. | | 
| | common | | 
| | сһокесһеггу, bur | | 
| | oak. | | 
| | | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


| eastern redcedar,| spruce, ponderosa| cottonwood. 
| common | pine, red pine, 

| chokecherry, | Scotch pine. 

| silver 

| 

| 

| 


| 
buffaloberry, | 
| 
| 


92 


Map symbol 


and so 


1208B: 


il name 


Naytahwaush----- 


Mahkonce-------- 


1209C: 


Naytahwaush----- 


1212B; 


Mahkonce-------- 


1214: 


Mustinka-------- 


1215: 


Pinelake-------- 


1216B: 


Wykeham. 


Windbreaks and Environmental Plantings--Continued 


«8 


| Peking 
| cotoneaster, 
| Nanking cherry. 


Soil Survey of 


Trees having predicted 20-year average height, in feet, of-- 


8-15 


Redosier dogwood, 


| 
| 
| 
| 
| lilac. 
| 
| 
| 
| 
| 


|Hedge cotoneaster,|Amur maple, 


Nanking cherry. 


| Siberian 
| peashrub, 
American plum, 
P 
| lilac. 


| Hedge cotoneaster, | Amur maple, 


| Nanking cherry. 


| Siberian 

| peashrub, 

| American plum, 
| lilac. 

| 

| 


|Hedge cotoneaster,|Amur maple, 


Nanking cherry. 


| Siberian 

| peashrub, 

| American plum, 
| lilac. 

| 

| 


|Hedge cotoneaster,|Amur maple, 


| Nanking cherry. 


| 

| 

| 

| 

| 

| Peking 

| cotoneaster, 
| Nanking cherry. 
| 

| 

| 

| Peking 


cotoneaster, 
Nanking cherry. 


| cotoneaster, 

| Nanking cherry. 
| 

| 

| 

| Peking 
cotoneaster, 
Nanking cherry. 


| Siberian 

| peashrub, 

| American plum, 
| lilac. 


lilac. 
lilac. 


Amur maple, 
Siberian 


lilac. 


Redosier dogwood, 


Redosier dogwood, 


peashrub, lilac. 


Redosier dogwood, 


16-25 


Hackberry, white 
spruce, Black 
Hills spruce, 
northern 
whitecedar. 


Russian-olive, 
Black Hills 
spruce. 


Hackberry, 
Russian-olive, 
Black Hills 
spruce. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Hackberry, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Backberry, 

| Russian-olive, 
| Black Hills 

| spruce. 


Hackberry, 
Russian-olive, 
Black Hills 
spruce. 


White spruce, 
Black Hills 


whitecedar. 


Hackberry, white 
spruce, Black 
Hills spruce, 
northern 
whitecedar. 


Sugar maple, 
hackberry, 
Russian-olive, 
Black Hills 
spruce, 


Hackberry, white 
spruce, Black 
Hills spruce, 
northern 
whitecedar. 


spruce, northern 


26-35 


>35 


Green ash, golden |Carolina poplar, 


willow. 


Silver 
green 


maple, 
ash. 


Silver 
green 


maple, 
ash. 


Silver maple, 


green ash. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
[Silver maple, 
| green ash. 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Hackberry, green 
ash, golden 
willow. 


Green ash, golden 


willow. 


Silver maple, 
green ash. 


Green ash, golden 


willow. 


| Siouxland 
| cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Carolina poplar, 
Siouxland 
cottonwood. 


Carolina poplar, 
Siouxland 
cottonwood. 


Carolina poplar. 


Carolina poplar, 
Siouxland 
cottonwood. 


Otter Tail County, Minnesota—Part II 


Windbreaks and Environmental Plantings--Continued 


Trees having predicted 20-year average height, in feet, of-- 


Map symbol | 
and soil name | | | | ] 
<8 8-15 16-25 26-35 >35 
| | | | | 
| | | | | 
1217E: | | | ] | 
Waukon---------- | Peking [Amur maple, [Sugar maple, |Silver maple, |Carolina poplar. 
| cotoneaster, | Siberian | hackberry, | green ash. | 
| Nanking cherry. | peashrub, lilac. | Russian-olive, | | 
| | | Black Hills | | 
| | | epruce. | | 
| | | | | 
Lida------------ |Hedge cotoneaster, |Siberian peashrub, |Russian-olive, |Green ash--------- |Eastern 
| lilac. | eastern redcedar,| white spruce, red| | cottonwood. 
| | American plum, | pine. | | 
| | common | | | 
| | chokecherry, bur | | | 
| | oak. | | | 
| | | | | 
1218B, 1218C, | | | | | 
1218Е: | | | | | 
Snellman------- | Peking |Amur maple, [Sugar maple, [Silver maple, [Carolina poplar. 
| cotoneaster, | Siberian | hackberry, | green ash. | 
| Nanking cherry. | peashrub, lilac. | Russian-olive, | | 
| | | Black Hills | | 
| | | spruce. | | 
| | | | | 
Lida----------- |Hedge cotoneaster, |Siberian peashrub, |Russian-olive, |Green ash--------- [Eastern 
| 1ilac. | eastern redcedar,| white spruce, red| | cottonwood. 
| | American plum, | pine. | | 
| | common | | | 
| | chokecherry, bur | | | 
| | oak. | | | 
| | | | | 
1219С: | | | | | 
Sandberg-------- | --- |Siberian peashrub,|Green ash, white  |Jack pine, eastern} --- 
| | eastern redcedar,| spruce, ponderosaj cottonwood. | 
| | common | pine, red pine, | | 
| | chokecherry, | Scotch pine. | | 
| | silver | | | 
| | buffaloberry, | | | 
| | lilac. | | | 
| | | | | 
Sverdrup-------- |Hedge cotoneaster, |Siberian peashrub, |Russian-olive, |Green ash--------- |Eastern 
| lilac. | eastern redcedar,| white spruce, red| | cottonwood. 
| | American plum, | pine. | | 
| | common | | | 
| | chokecherry, bur | | | 
| | oak. | | | 
| | | | | 
1221B: | | | | | 
Sverdrup-------- [Hedge cotoneaster, [Siberian peashrub, |Russian-olive, [Green ash--------- [Eastern 
| lilac. | eastern redcedar,| white spruce, red| | cottonwood. 
| | American plum, | pine. | | 
| | common | | | 
j chokecherry, bur | | | 
| oak. | | | 
|, | | | | 
Sandberg-------- | --- [Siberian peashrub,|Green ash, white |Jack pine, eastern| --- 
| | eastern redcedar,| spruce, ponderosa| cottonwood. | 
| common | pine, red pine, | | 
| chokecherry, | Scotch pine. | | 
| | silver | | | 
і | buffaloberry, | | | 
| | 1ilac. i | | 
i | | | 
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Map 
and s 


1223D: 


symbol 


oil name 


Sandberg-------- 


Arvill 


1232B, 


1232E: 


Chapett--------- 


1234B: 


Formdale-------- 


1237: 
Lakepa 


1240: 
Roliss 


rk-------- 


Windbreaks and Environmental Plantings--Continued 


«8 
| 
| 
| 


|Нейде cotoneaster, 


| lilac. 


| Peking 
cotoneaster, 
Nanking cherry. 


| Peking 

| cotoneaster, 

| Nanking cherry. 
| 

| 


|Siberian peashrub, 


| lilac. 


| Peking 
| cotoneaster, 
| Nanking cherry. 


|Redosier dogwood 
| 
| 
| 
| 
| 
| 
|Redosier dogwood 


8-15 16-25 26-35 


Siberian peashrub,|Green ash, white |Jack pine, eastern 


eastern redcedar, | spruce, ponderosa| cottonwood. 


common | pine, red pine, | 
chokecherry, | Scotch pine. 
silver | 
buffaloberry, | 

| 


Siberian peashrub, |Russian-olive, Green ash--------- 


eastern redcedar, | white spruce, red 


American plum, | pine. 
common | 
chokecherry, bur 


| 
oak. | 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| lilac. 
| 
| 
| 
| 
| 
| 
| 
| 
| | 


|Siberian peashrub, |Russian-olive, Hackberry--------- 
| American plun, | green ash, Black 
| lilac. | Hills spruce. 
| 
| 
| 
Siberian peashrub, |Russian-olive, Hackberry--------- 
American plum, 
lilac. | Bills spruce. 
| 
| 
Hackberry, gray |Green ash, Siouxland 
dogwood, | Siberian elm. cottonwood. 


Russian-olive, | 
eastern redcedar, | 
ponderosa pine, 
American plum, 
silver 
buffaloberry. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Redosier dogwood, |Hackberry, white Green ash, golden 
| lilac. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| green ash, Black | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


spruce, Black willow. 
Hills spruce, 

northern 

whitecedar. 
Hackberry, |White willow, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Gray dogwood, | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
lilac. | 
| 


silver Russian-olive, | golden willow, 

buffaloberry. green ash, white | Siberian elm. 
spruce, northern | 
whitecedar. | 
| 
| 

American plum, Hackberry, [Golden willow----- 

common Russian-olive, | 
chokecherry, green ash, white | 
silver spruce, northern | 
buffaloberry, whitecedar. | 
| 
| 


Soil Survey of 


Trees having predicted 20-year average height, in feet, of-- 


>35 


|Eastern 
cottonwood. 


|Silver maple, 

| Carolina poplar, 
| Siouxland 

| cottonwood. 

| 

| 

|Silver maple, 

| Carolina poplar, 
| Siouxland 

| cottonwood. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Carolina poplar, 
| Siouxland 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


cottonwood. 


Eastern 
cottonwood. 


|Siouxland 
cottonwood. 


Otter Tail County, Minnesota—Part II 


Map s 


ymbol 


and soil name 


1247D: 
Corliss 


Dorset- 


1250C: 
Abbeyla 


Verndal 


1259: 
Hamerly 


Mustink 


1275B, 1 
Kandota 


ke------- 


275C: 


Windbreaks and Environmental Plantings--Continued 


«8 


|Hedge cotoneaster, 


| Peking 

| cotoneaster, 

| Nanking cherry. 
| 

| 

| 

| Peking 

| cotoneaster, 

| Nanking cherry. 


Trees having predicted 20-year average height, in feet, of-- 


8-15 


common 
chokecherry, 
silver 
buffaloberry, 
lilac. 


American plum, 
common 


oak. 


common 
chokecherry, 
silver 
buffaloberry, 
lilac. 


common 
chokecherry, 
silver 
buffaloberry, 
lilac. 


sargent 


chokecherry, 
lilac, northern 


whitecedar. 
lilac. 


[Amur maple, 
| Siberian 


16-25 


Siberian peashrub,|Green ash, white 
eastern redcedar, | spruce, ponderosa 


| pine, red pine, 
| Scotch pine. 


Siberian peashrub, |Russian-olive, 
eastern redcedar,| white spruce, red 


| Pine. 


chokecherry, bur | 


Siberian peashrub,|Green ash, white 
eastern redcedar,| spruce, ponderosa 


| pine, red pine, 
| Scotch pine. 


Siberian peashrub,|Green ash, white 
eastern redcedar,| spruce, ponderosa| cottonwood. 


| pine, red pine, 
| Scotch pine. 


Siberian peashrub, |Hackberry, 


| Russian-olive, 


crabapple, common| white spruce, 


| ponderosa pine. 


Redosier dogwood, |White spruce, 


| Black Hills 

| spruce, northern 
| whitecedar. 

| 

| 

|Sugar maple, 

| hackberry, 


| peashrub, lilac. | Russian-olive, 


|Сгау dogwood, 


| redosier dogwood, | 


| silver 
| buffaloberry. 


| Black Bills 

| spruce. 

| 

|Black ash, green 
ash, tamarack, 
| white spruce, 
| black spruce, 
| northern 

| whitecedar. 

| 


26-35 


cottonwood. 


cottonwood. 


|Jack pine, eastern 


|Hackberry, green 
| ash, golden 
| willow. 


Silver maple, 
green ash. 


Eastern 
cottonwood, 
golden willow. 


Jack pine, eastern 


Green ash--------- 


Jack pine, eastern 


Green ash--------- 


>35 


|Eastern 
cottonwood. 


|Eastern 

| cottonwood, 
| Siouxland 

| cottonwood. 
| 

| 

| 


[Carolina poplar, 
| Siouxland 
| cottonwood. 


Carolina poplar. 


Robusta 
cottonwood. 
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Windbreaks and Environmental Plantings--Continued 


Soil Survey of 


Map symbol 


and soi 


Brandsvo. 


1277D: 
Corliss 


Sverdrup 


1290: 
Brandsvo 


1304A: 
Glyndon- 


1307: 
Rushlake 


l name 


ld------ 


ld------ 


«8 


| Peking 

| cotoneaster, 

| Nanking cherry. 
| 

| 


| Peking 
| cotoneaster, 
| Nanking cherry. 


|Hedge cotoneaster, 
| 1ilac. 


| 
| 
| 
| 
| 
| 
| Peking 


| cotoneaster, 
| Nanking cherry. 


| Peking 
| cotoneaster, 
| Nanking cherry. 


[Nanking cherry---- 


8-15 
| 
| 
| 
|Amur maple, 
| Siberian 


| peashrub, lilac. 


Redosier dogwood, 
lilac. 


Siberian peashrub, 
eastern redcedar, 
common 
chokecherry, 
silver 
buffaloberry, 
lilac. 


|Siberian peashrub, 
eastern redcedar, 
American plum, 
common 
chokecherry, bur 
oak. 


Amur maple, 
Siberian 
peashrub, lilac. 


Redosier dogwood, 
lilac. 


|Siberian peashrub, 
| eastern redcedar, 
| common 

| chokecherry. 

| 

| 


|Siberian peashrub, 
| lilac. 


16-25 


Sugar maple, 
hackberry, 
Russian-olive, 
Black Hills 
spruce. 


Hackberry, white 
spruce, Black 
Hills spruce, 
northern 
whitecedar. 


Green ash, white 
spruce, ponderosa 
pine, red pine, 
Scotch pine. 


Russian-olive, 
white spruce, red 
pine. 


Sugar maple, 
hackberry, 
Russian-olive, 
Black Hills 
spruce. 


Hackberry, white 
Black 
Hills spruce, 
northern 
whitecedar. 


spruce, 


Russian-olive, 
white spruce, 
ad spruce, bur 


Amur maple, 
hackberry, 
Russian-olive, 

Black Hills 
spruce, red pine. 


26-35 


Silver maple, 
green ash. 


Green ash, golden 
willow. 


cottonwood. 


Silver maple, 
green ash. 


Green ash, golden 
willow. 


Golden willow, 
Siberian elm. 


Jack pine, eastern 


Green ash--------- 


Green ash--------- 


Trees having predicted 20-year average height, in feet, of-- 


>35 


Carolina poplar. 


Carolina poplar, 
Siouxland 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| cottonwood. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Eastern 
| cottonwood. 


Carolina poplar. 


Carolina poplar, 
Siouxland 
cottonwood. 


Eastern 
cottonwood. 


[Silver maple, 

| Carolina poplar, 
| Siouxland 

| cottonwood. 

| 

| 


Otter Tail County, Minnesota—Part I! 


Windbreaks and Environmental Plantings--Continued 


Trees having predicted 20-year average height, in feet, of-- 


| Russian-olive, | 
| eastern redcedar,| 
| ponderosa pine, | 
| American plum, | 
| silver | 
| buffaloberry. | 
| | 


Map symbol | 
and soil name | | | | | 
«8 8-15 16-25 26-35 235 
| | | | | 
| | | | | 
1317: | | | | | 
Vallers--------- |Redosier dogwood  |American plum, | Hackberry, |Green ash, golden |Siouxland 
| | common | Russian-olive, | willow. | cottonwood. 
| | chokecherry, | white spruce. | | 
| | silver | | | 
| | buffaloberry, | | | 
| | lilac, northern | | | 
| | whitecedar. | | | 
| | | | | 
1319В, 1319C, | | | | | 
13195: | | | | | | 
Rockwood------- [Hedge cotoneaster, | Amur maple, |Hackberry, |Silver maple, [Eastern 
| Nanking cherry. | Siberian | Russian-olive, | green ash. | cottonwood. 
| | peashrub, | Black Hills | | 
| | American plum, | spruce. | | 
| | lilac. | | | 
| | | | | 
1320B: | | | | | 
Blowers--------- |Hedge cotoneaster,|Amur maple, | Hackberry, |Silver maple, |Eastern 
| Nanking cherry. | Siberian | Russian-olive, | green ash. | cottonwood, 
| | peashrub, | Black Bills | | 
| | American plum, | spruce. | | 
l | 1ilac. | | | 
| | | | | 
1321: | | | | | 
Paddock--------- |Hedge cotoneaster,|Amur maple, | Hackberry, [Silver maple, |Eastern 
| Nanking cherry. | Siberian | Russian-olive, | green ash. | cottonwood. 
| | peashrub, | Black Hills | | 
| | American plum, | spruce. | | 
| | lilac. | | | 
| | | | | 
Becida---------- | Peking |Redosier dogwood, |Hackberry, white  |Green ash, golden |Carolina poplar, 
| cotoneaster, | lilac. | spruce, Black | willow. | Siouxland 
| Nanking cherry. | | Hills spruce, | | cottonwood. 
| | | northern | | 
| | | whitecedar. | | 
| | | | | 
1322: | | | | | 
Wolverton------- | --- |Siberian peashrub, |Hackberry, |Green ash--------- |Eastern 
| | sargent | Russian-olive, | | cottonwood, 
| | crabapple, common| white spruce, | | Siouxland 
| | chokecherry, | ponderosa pine. | | cottonwood. 
| | lilac, northern | | | 
| | whitecedar. | | | 
| | | | | 
1324B: | | ] | | 
Heimdal--------- | Peking |Siberian peashrub, |Russian-olive, | Hackberry--------- [Silver maple, 
| cotoneaster, | American plum, | green ash, Black | | Carolina poplar, 
| Nanking cherry. | lilac. | Hills spruce. | | Siouxland 
| | | | cottonwood. 
| | | | 
Sisseton-------- |Siberian peashrub,|Hackberry, gray |Скееп ash, |Siouxland --- 
| lilac. | dogwood, | Siberian elm. | cottonwood. 
| 
| 
| 
| 
| 
| 
| 
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Windbreaks and Environmental Plantings--Continued 


Soil Survey of 


Map symbol 
and soil name 


1338: 
Oakcreek-------- 


1340: 
Bluffcreek------ 


Epoufette------- 


1341: 


Clitherall------ 


1342: 


Pinelake-------- 


Brandsvold------ 


1343C: 


«8 


| 
16-25 
| 
| 
| 


| Hedge cotoneaster, Siberian peashrub, |Russian-olive, 


| lilac. 

| 

| 

| 

| 

| 

| 

|Redosier dogwood 


American plum, 
common 
chokecherry, bur 
oak. 


Siberian peashrub, 
gray dogwood, 
silver 
buffaloberry. 


|Hedge cotoneaster,|Siberian peashrub, 


| lilac. 


cotoneaster, 
Nanking cherry. 


American plum, 
common 
chokecherry, bur 
oak. 


Redosier dogwood, 
lilac. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Peking cotoneaster|Amur maple, 


| 

| 

| 

| 

| Peking 

| cotoneaster, 

| Nanking cherry. 


| Siberian 

| peashrub, lilac. 
| 

| 


|Amur maple, 
| Siberian 
peashrub, lilac. 


Redosier dogwood, 
lilac. 


Redosier dogwood, 
lilac. 


|Hedge cotoneaster,|Siberian peashrub, 


| lilac. 


eastern redcedar, 
American plum, 
common 
chokecherry, bur 
oak. 


eastern redcedar, | 


eastern redcedar,| white spruce, red| 


| pine. 


Hackberry, 
Russian-olive, 

| white spruce, 
northern 
whitecedar. 


Russian-olive, 


pine. 


Hackberry, white 
Black 
Hills spruce, 
northern 
whitecedar. 


spruce, 


Hackberry, white 
spruce, Black 


white spruce, red 


26-35 


[Green ash--------- 


|White willow, 
| golden willow, 
| Siberian elm. 


Green ash--------- 


Green ash, golden 
willow. 


Green ash, eastern 
white pine. 


Hills spruce, red| 


Sugar maple, 
hackberry, 
Russian-olive, 
Black Hills 
spruce. 


Hackberry, white 
spruce, Black 
Hills spruce, 
northern 
whitecedar. 


Hackberry, white 
spruce, Black 
Hills spruce, 
northern 
whitecedar. 


Russian-olive, 


white spruce, red 


pine. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| pine. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
| 


|Silver maple, 
| green ash. 


Green ash, golden 
willow. 


Green ash, golden 
willow. 


Trees having predicted 20-year average height, in feet, of-- 


»35 


[Eastern 
cottonwood. 


Eastern 
cottonwood. 


[Eastern 
| cottonwood. 


Siouxland 


| 

| 

| 

| 

|Carolina poplar, 
| 

| cottonwood. 

| 

| 

| 


| 

|Silver maple, 
| eastern 

| cottonwood. 


|Carolina poplar. 


Carolina poplar, 
Siouxland 
cottonwood. 


Carolina poplar, 
Siouxland 
cottonwood. 


|Eastern 
cottonwood. 


Otter Tail County, Minnesota—Part || 


Windbreaks and Environmental Plantings--Continued 


Map symbol 
and soil name 


1343C: 
Almora---------- 


Lizzie---------- 


1345: 
Bluffcreek------ 


1347B: 
Kandota--------- 


| Trees having predicted 20-year average height, in feet, of-- 


«8 


| Hedge cotoneaster, 
| lilac. 


| Peking 
| cotoneaster, 
| Nanking cherry. 


| 
| 
| 
| 
[Hedge cotoneaster, 


| lilac. 


|Нейде cotoneaster, 
| lilac. 


| 
| 
| 
| 
| 
| Peking 


| cotoneaster, 
| Nanking cherry. 


| 

| 

| 

| 

|Нейде cotoneaster, 
| 1ilac. 


|Peking cotoneaster|Amur maple, 


cotoneaster, 
Nanking cherry. 


| Peking 
| cotoneaster, 
| Nanking cherry. 


8-15 16-25 


Siberian peashrub, |Russian-olive, 
American plum, | pine. 

common | 

chokecherry, bur | 

oak. | 


| 
| 
| 
| 
| eastern redcedar,| white spruce, red 
| 
| 
| 
| 
| 


[Ашис maple, |Sugar maple, 


| Siberian | hackberry, 
| peashrub, lilac. | Russian-olive, 
| | Black Hills 

| spruce. 


| 

| 

| 

|Siberian peashrub, |Russian-olive, 

| eastern redcedar,| white spruce, red 
| American plum, | pine. 

| common | 

| chokecherry, bur | 

| oak. | 

| | 

[Siberian peashrub, |Russian-olive, 

| eastern redcedar,| white spruce, red 
| American plum, | pine. 

| common | 

| chokecherry, bur | 

| oak. | 

| 


|Amur maple, |Sugar maple, 


| Siberian | hackberry, 
| peashrub, lilac. | Russian-olive, 
t | Black Hilis 

| spruce. 


! 

| | 

і | 

|Siberian peashrub, |Russian-olive, 

| eastern redcedar,| white spruce, red 
| American plum, | pine. 

| common | 

| chokecherry, bur | 

| oak. | 

| | 

|Hackberry, white 

| Siberian | spruce, Black 

| peashrub, lilac. | Hills spruce, red 
l | pine. 

| | 

| 


|Amur maple, 
| Siberian 
| peashrub, lilac. 


| 
| 
| 
| 
[Amur maple, [Sugar mapie, 

| Siberian | hackberry, 

| peashrub, lilac. | Russian-olive, 


| | Black Hills 
| | spruce. 
| 


| 

|Sugar maple, 

| hackberry, 

| Russian-olive, 
| Black Hills 

| spruce. 

| 

| 


26-35 


Green ash--------- 


Silver maple, 
green ash. 


Green ash--------- 
Green ash--------- 


Silver maple, 
green ash. 


Green ash--------- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Green ash, eastern 
| white pine. 

| 

| 

| 

| 


|Siiver maple, 
green ash. 


| 

| 

| 

| 

| 

| 

[Silver maple, 
| green ash. 
| 

| 

| 

| 


[Eastern 
| cottonwood. 


Carolina poplar. 


[Eastern 
| cottonwood. 


| Eastern 
| cottonwood. 


Carolina poplar. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


[Eastern 
| cottonwood. 


| 
| 
| 
| 
| 
|Silver maple, 


eastern 
cottonwood. 


Carolina poplar. 


Carolina poplar. 
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Windbreaks and Environmental Plantings--Continued 


Soil Survey of 


Map 
and 


1349: 
Cloth 


1350: 
Brand 


1351: 
Bluff 


1365: 
Rillv 


1397: 
Bemid 


1874: 


symbol 


soil name 


О---------- 


svold------ 


ton-------- 


iew-------- 


ji--------- 


Radium---------- 


1943: 


Roscommon------- 


«8 
|Redosier dogwood 
| 
| 
| 
| 
| 
| 
| 
| 


| Peking 
| cotoneaster, 
| Nanking cherry. 


| cotoneaster, 
| Nanking cherry. 


| 
| 
| 
| 


8-15 


American plum, 
Common 
chokecherry, 
silver 
buffaloberry, 
lilac, northern 
whitecedar. 


lilac. 


Gray dogwood, 


silver 
buffaloberry. 


lilac. 


|Peking cotoneaster|Amur maple, 


|] Peking 
| cotoneaster, 
| Nanking cherry. 


| Siberian 


Redosier doqwood, 


redosier doqwood, 


Redosier dogwood, 


16-25 


Hackberry, 
Russian-olive, 
white spruce. 


Hackberry, white 
spruce, Black 
Hills spruce, 
northern 
whitecedar. 


Black ash, green 
ash, tamarack, 
white spruce, 
black spruce, 
northern 
whitecedar. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Hackberry, white 
| spruce, Black 

| Bills spruce, 

| northern 

| whitecedar. 

| 

| 

|Hackberry, white 
| spruce, Black 


| peashrub, lilac. | Hills spruce, red] 


| pine. 
| 
| 


Siberian peashrub,|Green ash, white 
eastern redcedar, | spruce, ponderosa | cottonwood. 


common 
chokecherry, 
silver 
buffaloberry, 
lilac. 


lilac. 


| pine, red pine, 
| Scotch pine. 


| 

| 

| 

| 

| 

|Hackberry, white 
| spruce, Black 
| Hills spruce, 
| northern 

| whitecedar. 

| 


|Нейде cotoneaster, |Siberian peashrub, Russian-olive, 


| Lilac. 


eastern redcedar, | white spruce, red 


American plun, 
common 


| pine. 


chokecherry, bur | 


oak. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Redosier dogwood, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Jack pine, eastern 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


26-35 


Green ash, golden 
willow. 


Green ash, golden 
willow. 


Eastern 
cottonwood, 
golden willow. 


Green ash, golden 
willow. 


Trees having predicted 20-year average height, in feet, of-- 


Siouxla 
cottom 


Siouxl 
cottom 


Robusta 
cottom 


Carolin 
Siouxl 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


>35 


па 
wood. 


Carolina poplar, 


and 
wood. 


wood. 


a poplar, 
and 


cottonwood. 


Green ash, eastern|Silver maple, 


white pine. 


Green ash, golden 
willow. 


Green ash--------- 


| easter 


n 


| cottonwood. 


Carolin 
Siouxl 


|Eastern 


a poplar, 
and 


cottonwood, 


| cottonwood. 
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Windbreak Suitability Groups 


(Suitable shrubs and trees with their mature heights 
table "Windbreaks and Environmental Plantings." 
descriptions of the suitability groups. Absence 
indicates that а windbreak suitability group is 


are listed in the 
See text for 

of an entry 

not assigned) 


Map symbol | 


and | Windbreak suitability 


group 


soil name | 


ΤΑ, 7B, Ἴς----- | 7 
Hubbard | 
| 
26------------- | 1 
Aazdahl | 
| 
34------------- | 2W 
Parnell | 
| 
38B, 38C2, l 
38D2, 38E----- | 3 
Waukon | 
| 
46------------- | 2K 
Borup | 
| 
53B, 53C, 53D--| 3 
Kandota | 
| 
58------------- | 1 
Kittson | 
| 
59------------- | ік 
Grimstad | 
| 
61------------- | 2K 
Arveson | 
| 
63----------.-- | 2K 
Rockwell | 
| 
65------------- | 6G 
Foxhome | 
| 
66------------- | 1 
Flaming | 
| 
68------------- | 29 
Arveson | 
| 
107------------ | 2K 
Winger | 
| 
108------------ | ік 
McIntosh | 
| 
127A, 127B, | 
ι 12Ίς---------- | 6G 
Sverdrup | 
| 
141B, 141C, | 
141D---------- | 5 
Egeland | 
| 
168В----------- | 3 
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Windbreak Suitability Groups--Continued 


and | Windbreak suitability group 


180------------ | 1 
Gonvick | 
| 
184------------ | 1K 
Hamerly | 
| 
187------------ | 2н 
Haug | 
| 
s T p E | 2 
Epoufette | 
| 
202------------ | і 
Мееһап | 


258A, 258B, | 


258C---------- | 7 
Sandberg | 
| 
260------------ | 1 
Duelm 


| 
| 
267B, 267C, | 
267E, 267F----| 3 
| 
| 


Snellman 
290------------ | 3 
Rothsay | 
| 
293B----------- | 5 
Swenoda | 
| 
335------------ | 2Η 
Urness | 
| 
339------------ | 6с 
Fordville | 
| 
341A, 341B----- | 6G 
Arvilla | 
| 
371------------ | 1 
Clontarf | 
| 
375------------ | 2 
Рогайа | 
| 
402С, 402Е----- | 10 
Sioux | 
| 
406A, 406B----- | 6G 
Dorset | 
| 
nr | 2K 
Lamoure | 
| 
422B, 422С----- | 4 
Bygland | 
| 
426-2 | 1 


Foldahl | 


Otter Tail County, Minnesota—Part II 


Windbreak Suitability Groups--Continued 


Map symbol | 
and | Windbreak suitability group 


soil name | 
| 
| 
| 


441A, 441B, 


441C---------- | 6G 
Almora | 
| 
481------------ | 2 
Kratka | 
| 
494-----------. | 3 
Darnen | 
| 
491-------сы--- | 3 
Hantho | 
| 
508------------ | ік 
Wyndmere | 
| 
540------------ | 2н 
Seelyeville | 
| 
Ξ-]-------ᾱ---- | 2H 
Rifle | 
| 
544------------ | 2H 
Cathro | 
| 
567A, 567B----- | 7 
Verndale | 
| 
609В----------- | 5 
Dickey | 
| 
624------------ | 1 
Rosy | 
| 
646C, 646D----- | 4c 
Peever | 
| 
610------------ | 1 
Knute | 
| 
680------------ | 2 
Parnell | 
| 
698------------ | 1 
Doran | 
| 
701------~~---- | 2Η 
Runeberg | 
| 
705B, 705C: | 
Nitche-------- | 5 
| 
Kandota------- | 3 
| 
Lida---------- | 1 


Lizzie | 
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Windbreak Suitability Groups--Continued 


and | Windbreak suitability group 


710: 

Friberg------- | 2 
| 

Weetown------- | 1 


711B, 711C: | 


Arvilla------- | 6G 
| 

Sandberg------ | 7 
| 

715: | 

Bluffcreek----| 6G 
| 

Clearriver----| 7 


| 
716B, 716C, | 
716D: | 


Leaflake----- | 5 
| 
Eagleview----| 7 
| 
718Е---------- -1 ас 
Naytahwaush | 
| 
721B, 721C, | 
7210, 121Е----| 7 
Corliss | 
| 
726------------ | 10 
Kratka | 
| 
746------------ | 2H 
Haslie | 
| 
76062: | 
Chapett------- | 3 
| 
Sisseton------ | 8 
| 
760D2: | 
Chapett------- | 3 
| 
Sisseton------ | 10 
| 
776B, 776C, | 
776E: 1 
Snellman----- | 3 
| 
Sugarbush---- | 6G 
| 
777C2: | 
Sisseton------ | 8 
| 
Heimdal------- | 3 
| 
77702, 77ЛЕ: 1 
Sisseton------ | 10 


Heimdal------- | 3 
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Windbreak Suitability Groups--Continued 


Map symbol | 
and | Windbreak suitability group 


soil name | 


778B, 778C: 


Dorget-------- | 6G 
| 
Corliss------- | 7 
| 
779В: | 
Peever-------- | 4С 
| 
Mehurin. | 
| 
902B: | 
Barnes-------- | 3 
| 
Buse---------- | 8 
| 
903c2: | 
Вакпев-------- | 3 
| 
Langhei------- | 8 


91562, 91502: | 


Formdale------ | 3 
| 
Langhei------- | 8 
| 
94202: | 
Langhei------- I 8 
| 
Barnes-------- | 3 
| 
957B2: 1 
Rothsay------- | 3 
| 
Zell---------- | в 
| 
969C2: | 
Zell------.--- | 8 
| 
Rothsay------- | 3 
| 
969D2: | 
Zell----2----5 | 10 
| 
Rothsay------- | 3 
| 
1077: l 
Forada-------- i 10 
| 
Leafriver----- | 10 


1102B, 1102C: | 


Chapett------- | 3 
| 

Dorset-------- ] 6G 
| 

1103----------- | 5 


Clitherall | 
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Windbreak Suitability Groups--Continued 


Map symbol | 
апа | Windbreak suitability group 


soil name 


1104B, 1104C, 


1104D: 
Waukon------- | 3 
| 
Dorset------- | 6G 
| 
1105В---------- | 3 
Dent | 


1112D, 1112Е: | 


Chapett------- | 3 
| 

Corliss------- | 7 
| 

1113: | 

Haslie-------- | 10 
| 

Seelyeville---| 10 
| 

Cathro-------- | 10 
| 

1114----------- I 2K 

Hangaard | 
| 

1120: | 

Rushlake------ і 1 
| 

Hangaard------ | 2к 
| 

1129----------- | 2 

Lindaas | 
| 

1131B: | 

Verndale------ | 7 
| 

Abbeylake----- | 1 
| 

1136----------- | 10 

Nidaros | 
| 

1149----------- | 1K 

Hamerly 


1195A, 1195B, 
1195C, 1195Е: 
Sybil-------- | 6G 
| 
Eagleview----| 7 
| 
1196B, 1196C, | 
1196Ε, 1196F: | 


Lida--------- | 7 
| 
Two Inlets---| 7 
| 
1200----------- | 2 
Egglake | 
| 
12088: | 
Naytahwaush--- | 4c 
| 


Mahkonce------ | 4C 
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Windbreak Suitability Groups--Continued 


and | Windbreak suitability group 


1209С---------- | 4c 
Naytahwaush | 
| 
1212B---------- | ас 
Mahkonce | 
| 
1214----------- | 2 
Mustinka | 
| 
1215----------- | 2 
Pinelake | 
| 
1216B: | 
Egglake------- | 2 
| 
Wykeham. | 
| 
1217E: | 
Waukon-------- | 3 
| 
Lida---------- | 7 


12188, 12186, | 
1218E, 12185: | 


Snellman----- | 3 
| 
Lida--------- | 7 
| 
12196: | 
Sandberg------ | 7 
| 
Sverdrup------ | 6G 
| 
12218: | 
Sverdrup------ | 6G 
| 
Sandberg------ | 7 
| 
1223D: | 
Sandberg------ l 7 
| 
Arvilla------- | 6с 
| 
1227: | 
Quam---------- | 10 
| 
Cathro-------- | 10 
| 
Urness-------- | 10 
| 
1230: | 
Haslie-------- | 10 
| 
Nidaros------- | 10 
| 
1232В, 1232Е---| 3 
Chapett | 
| 
1234B: | 
Formdale------ | 3 
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Windbreak Suitability Groups--Continued 


and | Windbreak suitability group 


1237--<--е----- | 2 
Lakepark [ 
| 
1239----------- | 24 
Quam | 
| 
1240----------- | 2K 
Roliss | 
| 
1247р: | 
Corliss----- -- | 1 
| 
Dorset-------- | 6G 
| 
1250C: | 
Abbeylake----- | 7 
! 
Verndale------ | 7 
| 
1259: | 
Нашег1ү------- | ік 
| 
Mustinka------ | 2 


1275B, 1275€: | 


Kandota------- | 3 
| 
Egglake------- | 10 
| 
1276: | 
Knute--------- | 1 
| 
Brandsvold---- | 2 
| 
12770: | 
Corliss------- | 7 
| 
Sverdrup------ | 6G 
| 
a | 1 
Knute | 
| 
1290----------- | 2 
Brandsvold | 
| 
1291----------- | 10 
Бейдеуі11е | 
| 
1293----------- | 2 
Sedgeville | 
| 
1304A---------- | ік 
Glyndon | 
| 
1307----------- | 1 
Rushlake | 
| 
1317----------- | 2K 
Vallers | 


1319B, 1319C, | 
1319p--------- | 4F 
Rockwood | 
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Windbreak Suitability Groups--Continued 


Map symbol | 
апа | Windbreak suitability group 


soil name 


1320B---------- | AF 
Blowers | 
| 
1321: | 
Paddock------- | 1 
| 
Becida-------- | 2 
| 
1322----------- | 1K 
Wolverton | 
| 
1324B: | 
Heimdal------- ] 3 
| 
Sisseton------ | 8 
| 
1338----------- | 5 
Oakcreek | 
| 
1339----------- | 10 
Borup | 
| 
1340: | 
Bluffcreek----| 6G 
| 
Epoufette----- 1 2 
| 
1341: | 
Clitherall----| 5 
| 
Wykeham. | 
| 
1342: | 
Pinelake------ | 2 
| 
Вгапӣвуо14---- | 2 
| 
13436: | 
Lida---------- | 7 
| 
Almora-------- | 6G 
| 
Lizzie-------- | 3 
| 
1344B: | 
Lida---------- | 7 
| 
Almora-------- | 6G 
| 
Dent---------- | 3 
| 
1345; | 
Bluffcreek----| 6G 
| 
Rosy---------- | 1 
| 
1346----------- | 10 
Nidaros | 
| 
1347B---------- | 3 


Kandota | 
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Windbreak Suitability Groups--Continued 


Map symbol | 
апа | Windbreak suitability group 


soil name 


1348----------- | 1 
Knute | 
| 
1349----------- | 2K 
Clotho | 
| 
1350----------- | 2 
Brandsvold | 
| 
1351----------- | 10 
Bluffton | 
| 
1365----------- | 2 
Hillview | 
| 
1396: | 
Sedgeville----| 10 
| 
Nidaros------- | 10 
| 
Aquolls------- | 10 
| 
1397----------- | 5 
Bemidji | 
| 
1874----------- | 1 
Radium | 
| 
1943----------- | 2 
Roscommon | 
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Forest Land 


Chuck Cornelius, private forest management specialist, 
Minnesota Department of Natural Resources, helped prepare this 
section. 


Forested areas cover approximately 200,500 acres 
in Otter Tail County, or about 16 percent of the total 
land area. About 82 percent of the forest land is 
privately owned, and 18 percent is publicly owned. Of 
the publicly owned lands, about 8,200 acres is county 
owned; 24,700 acres is owned by the State of 
Minnesota; 800 acres is Indian land; and 500 acres is 
Federal land. 

The highly variable soil types and terrain conditions 
in Otter Tail County support a variety of timber types. 
Most tree species can grow under a wide variety of 
soil conditions. Aspen is the dominant tree species in 
Otter Tail County. This species makes up 38 percent of 
the commercial forest land. Hardwood forest types, 
which include aspen, maple, basswood, red oak, bur 
oak, paper birch, elm, and ash, make up 95 percent of 
the commercial forest land. Softwood forest types, 
which include tamarack, jack pine, balsam fir, black 
spruce, white spruce, red pine, and white pine, make 
up 5 percent of the commercial forest land. 

Information about the hazards and limitations that 
should be considered in areas used as forest land are 
given in the tables "Forest Land Harvest Equipment 
Considerations,” “Forest Haul Road Considerations,” 
“Forest Log Landing Considerations,” and “Forest Land 
Site Preparation and Planting Considerations.” 


Forest Land Harvest Equipment 
Considerations 


For most soils spring is the most limiting season. 
Alternate thawing and freezing during snowmelt cause 
saturation and low strength of the surface soil layers. 
When thawing is complete, saturation continues for 
short periods in well drained soils to nearly all year in 
very poorly drained depressional soils. Degrees of 
wetness are generally proportionate to water table 
height and duration. The water table generally is lower 
in the summer during the heavy use of moisture by 
vegetation and is nearer the surface during periods 
when absorbed precipitation is greater than the 
vegetation requires. Harvesting during periods of 
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saturation usually results in severe soil damage, 
except when the soil is frozen. The preferred season 
for timber harvest on many soils is winter, when 
wetness and low soil strength can be overcome by 
freezing. 

Considerations shown in the table are as follows: 

Slope.—The upper slope limit is more than 15 
percent. 

Flooding.—The map unit component is frequently 
flooded. 

Wetness.—The map unit component is somewhat 
poorly drained, poorly drained, or very poorly drained 
or has a perched water table (any drainage class). 

Depth to hard rock.—The depth to hard bedrock is 
less than 10 inches. 

Rubbly surface.—The word "rubbly" is in the map 
unit name. 

Surface stones.—The words "extremely stony" are 
in the map unit name. 

Surface boulders.—The word "bouldery" is in the 
map unit name. 

Areas of rock outcrop.—The words "Rock outcrop" 
are in the map unit name. 

Susceptible to rutting and wheel slippage (low 
strength).—The AASHTO classification is A-6, A-7, or 
A-8 in any layer at a depth of 20 inches or less. 

Poor traction (loose sandy material) —The USDA 
texture includes sands or loamy sands in any layer at 
a depth of 10 inches or less. 


Forest Haul Road Considerations 


Haul roads serve as transportation routes from log 
landings to primary roads. Generally, haul roads are 
unpaved, but some are graveled. 

Considerations shown in the table are as follows: 

Slope.—The slope is 8 percent or more. 

Flooding.—The map unit component is frequently 
flooded. 

Weiness.—The map unit component is somewhat 
poorly drained, poorly drained, or very poorly 
drained or has a perched water table (any drainage 
class). 

Depth to hard rock.—The depth to hard bedrock is 
less than 20 inches. 
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Depth to soft rock.—The depth to soft bedrock is 
less than 20 inches. 

Surface boulders.—The word "bouldery" is in the 
map unit name. 

Areas of rock outcrop.—The words "Rock outcrop" 
are in the map unit name. 

Low bearing strength.—The AASHTO classification 
is А-6, А-7, or А-8 in any layer at a depth of 20 inches 
or less. 

Rubbly surface.—The word "rubbly" is in the map 
unit name. 


Forest Log Landing Considerations 


Log landings are areas where logs are assembled 
for transportation. Areas that require little or no cutting, 
filling, or surface preparation are desired. 

Considerations shown in the table are as follows: 

Slope.—The slope is more than 3 percent. 

Flooding.—The map unit component is occasionally 
flooded or frequently flooded. 

Wetness.—The map unit component is somewhat 
poorly drained, poorly drained, or very poorly drained 
or has a perched water table (any drainage class). 

Surface boulders.—The word "bouldery" is in the 
map unit name. 

Areas of rock outcrop.—The words “Rock outcrop” 
are in the map unit name. 

Susceptible to rutting and wheel slippage (low 
strength).—The AASHTO classification is A-6, A-7, or 
А-8 in any layer at a depth of 20 inches or less. 
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Rubbly surface.—The word "rubbly" is in the map 
unit name. 


Forest Land Site Preparation and Planting 
Considerations 


Considerations shown in this table are as follows: 

Slope.—The upper slope limit is more than 15 
percent. 

Flooding.—The map unit component is frequently 
flooded. 

Wetness.—The map unit component is somewhat 
poorly drained, poorly drained, or very poorly drained 
or has a perched water table (any drainage class). 

Depth to hard rock.—The depth to hard bedrock is 
less than 20 inches. 

Surface stones.—The word "stony" is in the map 
unit name. 

Surface boulders.—The word "bouldery" is in the 
map unit name. 

Areas of rock outcrop.—The words "Rock outcrop" 
are in the map unit name. 

Water erosion.—The slope is 8 percent or more. 

Potential poor tilth and compaction.—The 
AASHTO classification is A-6 or A-7 in the upper 10 
inches. 

Rubbly surface.—The word “rubbly” is in the map 
unit name. 

Cobbly surface.—The word "cobbly" is in the map 
unit name. 
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Porest Land Harvest Equipment Considerations 


(Only the soils suitable for production of commercial trees are listed. See 
text for a description of the considerations listed in this table) 


Map symbol | 
and | Forest land harvest equipment 
soil name considerations 


Hubbard------------------ | Poor traction (loose sandy material) 
| 

38B, 38C2: | 

Waukon------------------- | Susceptible to rutting and wheel slippage 
| 

3802, 38E: | 

Waukon------------------- | Slope 


| Susceptible to rutting and wheel slippage 


53B, 53C: | 

Kandota------------------ | Susceptible to rutting and wheel slippage 
| 

53D: | 

Kandota------------------ | Slope 
| Susceptible to rutting and wheel slippage 
| 

121: | 

Wykeham------------------ | Susceptible to rutting and wheel slippage 
| 

168В: | 

Ғогпап------------------- | Susceptible to rutting and wheel slippage 
| 

180ε | 

Gonvick------------------ | Susceptible to rutting and wheel slippage 
| 

191: | 

Epoufette---------------- | Poor traction (loose sandy material) 
| Wetness 
| 

202: | 

Meehan------------------- | Poor traction (loose sandy material) 
| Wetness 
| 

260: | 

Duelm-------------------- | Poor traction (1оове sandy material) 
| 

267В, 267С: | 

5пе11шап----------------- | Susceptible to rutting and wheel slippage 


267E, 267F: | 
Snellman----------------- | Slope 
| Susceptible to rutting and wheel slippage 


406A, 406B: | 


Dorset------------------- | Susceptible to rutting and wheel slippage 
| 

422B, 422C: 1 

Bygland------------------ | Susceptible to rutting and wheel slippage 


Almora------------------- | Susceptible to rutting and wheel slippage 
| 

540: | 

Seelyeville-------------- | Susceptible to rutting and wheel slippage 
| Wetness 
| 

541: | 

Rifle-------------------- | Susceptible to rutting and wheel slippage 


| Wetness 
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Map symbol | 
апа | Forest land harvest equipment 
soil name | considerations 
| 
| 
567A, 567B: | 
Verndale-------------- | No major considerations or hazards 
| 
624: | 
Rosy--------------------- | Susceptible to rutting and wheel slippage 
| 
646C: | 
Ревуек------------------- | Susceptible to rutting and wheel slippage 
| 
646D: ] 
Рееуек------------------- | 81ορε 
| Susceptible to rutting and wheel slippage 
| 
670: | 
Knute-------------------- | Susceptible to rutting and wheel slippage 
| 
701: l 
Runeberg-------------- | Susceptible to rutting and wheel slippage 
| Wetness 
| 
705B, 705C: | 
Nitche------------------- | Susceptible to rutting and wheel slippage 
| 
Kandota------------------ | Susceptible to rutting and wheel slippage 
| 
Lida--------------------- | No major considerations or hazards 
| 
707B, 107C2: | 
Lizzie------------.------- | Susceptible to rutting and wheel slippage 
| 
70702: | 
Lizzie------------------- | Slope 
| Susceptible to rutting and wheel slippage 
| 
710: | 
Friberg------------------ | Susceptible to rutting and wheel slippage 
| Wetness 
| 
Weetown------------------ | Susceptible to rutting and wheel slippage 
| 
715: | 
Bluffcreek------------ | Poor traction (loose sandy material) 
| 
Clearriver------------ | Poor traction (loose sandy material) 
| 
716B, 716C: | 
Leaflake-------------- | Poor traction (loose sandy material) 
| 
Eagleview------------- | Poor traction (loose sandy material) 
| 
716D: | 
Leaflake-------------- | Poor traction (loose sandy material) 
| Slope 
| 
Eagleview---------------- | Poor traction (loose sandy material) 
| Slope 
| 
718E: | 
Naytahwaush----------- | Slope 
| Susceptible to rutting and wheel slippage 
| 
721B, 721C: | 
Corliss--------------- | Poor traction (loose sandy material) 


Forest Land Harvest Equipment Considerations--Continued 
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Forest Land Harvest Equipment Considerations--Continued 


Map symbol | 
and | 


soil name | considerations 


721D, 721E: 


760с2: | 
Chapett------------------ | 


Sisseton---------------- -Í 
760р2: | 


Chapett------------------ ] 


Sisseton------------.---- | 


776B, 776C: | 
Snellman----------------- | 


Sugarbush--------.------- | 
776E: | 
Snellman-------..-------. | 
Sugarbush---------------- | 
1188, 778C: | 
Dorset--------- ———À 1 
Corliss------------------ | 


779B: | 
Peever------------------- | 


915D2: | 


1102B, 1102C: | 
Chapett-------------.---- | 


Бокве%------------------- | 


1103: | 
Clitherall------.-------- | 


Forest land harvest equipment 


Poor traction (loose sandy 


Slope 


Susceptible 
Susceptible 
Slope 
Susceptible 
Slope 
Susceptible 


Susceptible 


Susceptible 


to 


to 


to 


to 


to 


to 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


and 


and 


and 


and 


and 


and 


Poor traction (loose sandy 


Slope 


Susceptible to rutting and 


Poor traction (loose sandy 


Slope 


Susceptible to rutting and 


Poor traction (loose sandy 


Susceptible 


Susceptible 


Susceptible 
Susceptible 
Slope 

Susceptible 
Slope 

Susceptible 
Susceptible 


Susceptible 


to 


to 


to 


to 


to 


to 


to 


to 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


and 


and 


and 


and 


and 


and 


and 


and 


No major considerations or 


material) 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


material) 


wheel 


slippage 


material) 


wheel 


slippage 


material) 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


hazards 
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Forest Land Harvest Equipment Considerations--Continued 


Map symbol | 
and | Forest land harvest equipment 
soil name considerations 
| 
| 
1104B, 1104C: | 
Waukon------------------- | Susceptible to rutting and wheel slippage 
| 
Dorset------------------- | Susceptible to rutting and wheel slippage 
| 
1104D: | 
Waukon------------------- | Slope 
| Susceptible to rutting and wheel slippage 
| 
Dorset------------------- | Біоре 
| Susceptible to rutting and wheel slippage 
| 
1105B: | 
Dent--------------------- | Susceptible to rutting and wheel slippage 
| 
1111: | 
Nidaros------------------ | Flooding 
| Susceptible to rutting and wheel slippage 
| Wetness 
| 
1112р, 1112Е: | 
Chapett------------------ | біоре 
| Susceptible to rutting and wheel slippage 
| 
Corliss------------------ | Poor traction (loose sandy material) 
| Slope 
| 
1120: | 
Rushlake----------------- | Poor traction (loose sandy material) 
| 
Hangaard----------------- | Poor traction (loose sandy material) 
| Wetness 
| a 
1129: | 
Lindaas------------------ | Susceptible to rutting and wheel slippage 
| Wetness 
| 
1131B: | 
Verndale----------------- | No major considerations or hazards 
| 
Abbeylake---------------- | Poor traction (loose sandy material) 
| 
1136: | 
Nidaros------------------ | Susceptible to rutting and wheel slippage 
| Wetness 
| 
1195A, 1195B, 1195C: 1 
Sybil-------------------- | Poor traction (loose sandy material) 
| 
Eagleview-----------—----- | Poor traction (loose sandy material) 
| 
1195Е: | 
Sybil-------------------- | slope 
| 
Eagleview---------------- | Poor traction (loose sandy material) 
| Slope 
| 
1196В: | 
Lida--------------------- | No major considerations or hazards 
| 
Two Inlets--------------- | No major considerations or bazards 
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Forest Land Harvest Equipment Considerations--Continued 


Map symbol | 
апа | Forest land harvest equipment 


soil name | considerations 


1196C: 
Lida--------------------- | No major considerations or hazards 
| 
Two Inletg--------------- | Poor traction (loose sandy material) 


1196E, 1196F: | 


Lida--------------------- | Slope 
| 

Two їпЇебв--------------- | Poor traction (loose sandy material) 
| Slope 
| 

1200: | 

Egglake------------------ | Susceptible to rutting and wheel slippage 
| Wetness 
| 

1208B: | 

Naytahwaush-------------- | Susceptible to rutting and wheel slippage 
| 

Маһкопсе----------------- | Susceptible to rutting and wheel slippage 
| 

1209C: | 

Naytahwaush-------------- | Susceptible to rutting and wheel slippage 
| 

1212в: | 

Mahkonce----------------- | Susceptible to rutting and wheel slippage 
| 

1215: | 

Pinelake----------------- | Wetness 
| 

1216B: | 

Egglake------------------ | Susceptible to rutting and wheel slippage 
| Wetness 
| 

Wykeham------------------ | Susceptible to rutting and wheel slippage 
| 

1217E: | 

Мачкоп------------------- | Slope 


| Susceptible to rutting and wheel slippage 
Lida----------.---------- | Slope 


1218B, 1218C: 
Snellman----------------- | Susceptible to rutting and wheel slippage 


Lida-----------.-.------- | No major considerations or hazards 


1218E, 1218F: | 
Snellman----.------------ | Slope 
| Susceptible to rutting and wheel slippage 


Lida--------------------- | Slope 
| 

1232B: | 

Chapett------------------ | Susceptible to rutting and wheel slippage 
| 

123281 | 

Chapett------------------ | Slope 


| Susceptible to rutting and wheel slippage 


Forest Land Harvest Equipment Considerations--Continued 


Map symbol 
and 


Soil name | considerations 


1247D: 
Corliss------------------ 


Dorset------------------- 


1250C: 


Abbeylake---------------- 


Verndale----------------- 


1275B, 1275C: 
Kandota------------.----- 


1277D: 
Corliss------------------ 


1290: 
Brandsvold--------------- 


1291: 
Sedgeville--------------- 


1307: 
Rushlake----------- ------ 


1319В, 1319C: 
Rockwood----------- €— 


1319D: 
Rockwood----------------- 
13208: 


Blowers------------------ 


1321: 
Paddock------------------ 


Becida------------------- 


Forest land harvest equipment 


Poor traction (loose sandy 
Slope 


Slope 
Susceptible to rutting and 
Poor traction (loose sandy 


No major considerations or 


Susceptible to rutting and 
Susceptible to rutting and 
Wetness 

Susceptible to rutting and 
Susceptible to rutting and 
Wetness 

Poor traction (loose sandy 
Slope 

Poor traction (loose sandy 
Slope 


Susceptible to rutting and 


Susceptible to rutting and 
Wetness 


Flooding 
Susceptible to rutting and 
Wetness 


Poor traction (loose sandy 


Poor traction (loose sandy 


Poor traction (loose sandy 
Slope 


Wetness 


Wetness 


Susceptible to rutting and 
Wetness 


material) 


wheel slippage 


material) 


hazards 


wheel slippage 


wheel slippage 


wheel slippage 


wheel slippage 


material) 


material) 


wheel slippage 


wheel slippage 


wheel slippage 


material) 


material) 


material) 


wheel slippage 
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Forest Land Harvest Equipment Considerations--Continued 


Map symbol 


soil name | considerations 


1338: 
Oakcreek- 


1340: 


and 


Bluffcreek--------------- 


Epoufette 


1341: 
Clitheral 


1342: 


Lizzie--- 


1344B: 


1345: 


1347B: 
Kandota-- 


1349: 
Clotho--- 


1350: 


РЕРНИ اد‎ 


Brandsvold--------------- 


1351: 
Bluffton- 


| 
| 
| 


Forest land harvest equipment 


No major considerations or 


No major considerations or 
Poor traction (loose sandy 
Wetness 

No major considerations or 
Susceptible to rutting and 
Susceptible to rutting and 
Wetness 

Susceptible to rutting and 
Wetness 

No major considerations or 
Susceptible to rutting and 


Susceptible to rutting and 


No major considerations or 
Susceptible to rutting and 


Susceptible to rutting and 


Poor traction (loose sandy 


Susceptible to rutting and 


Susceptible to rutting and 


Susceptible to rutting and 


Susceptible to rutting and 
Wetness 


Susceptible to rutting and 
Wetness 


Susceptible to rutting and 
Wetness 


Poor traction (loose sandy 
Wetness 


hazards 


hazards 


material) 


hazards 


wheel slippage 


wheel slippage 


wheel slippage 


hazards 


wheel slippage 


wheel slippage 


hazards 
wheel slippage 


wheel slippage 


material) 


wheel slippage 


wheel slippage 


wheel slippage 


wheel slippage 


wheel slippage 


wheel slippage 


material) 
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Forest Land Harvest Equipment Considerations--Continued 


Map symbol | 
and | Forest land harvest equipment 


soil name | considerations 


1396: 
Sedgeville--------------- | Flooding 
| Susceptible to rutting and wheel slippage 
| Wetness 
| 
Nidaros------------------ | Susceptible to rutting and wheel slippage 
| Wetness 
| 
Aquolls------------------ | Susceptible to rutting and wheel slippage 
| Wetness 
| 
1397: | 
Bemidji------------------ | Poor traction (loose sandy material) 
| 
1943: | 
Roscommon---------------- | Poor traction (loose sandy material) 
| Wetness 
| 
1975: | 
Oylen-------------------- | No major considerations or hazards 


-—————Ó ———— ————— NAT 


Soil Survey of 


Otter Tail County, Minnesota—Part II 121 


Forest Haul Road Considerations 


(Only the soils suitable for production of commercial trees are listed. See 
text for a description of the considerations listed in this table) 


Map symbol | 
апа і Forest haul road 

| 

| 

ΤΑ, 7B: | 

Hubbard------------------ | No major considerations or hazards 

| 

7C: | 

Hubbard------------------ 1 Slope 

| 

38B: | 

Waukon------------------- | Low bearing strength 


38C2, 38D2, 38E: | 


Waukon------------------- | Low bearing strength 
| Slope 
| 
53B: | 
Kandota------------------ | Low bearing strength 
| 
53C, 53D: | 
Kandota------------------ | Low bearing strength 
| Slope 
| 
121: | 
Wykeham------------------ | Low bearing strength 
| 
168В: | 
Forman------------------- | Low bearing strength 
| 
180: | 
Gonvick------------------ | Low bearing strength 
| 
191: | 
Epoufette---------------- | Wetness 
| 
202: | 
Мееһап------------------- | Wetness 
| 
260: | 
Duelm-------------------- | No major considerations or hazards 


267B, 267C, 267E, 267F: i 


Snellman----------------- | Low bearing strength 
| Slope 
| 
406А, 406В: | 
Dorset------------------- | Low bearing strength 
| 
422B: | 
Bygland------------------ | Low bearing strength 
| 
422C: | 
Bygland------------------ | Low bearing strength 
| Slope 
| 
441A, 441B: | 
Almora------------------- | Low bearing strength 
| 
441C: | 
Almora------------------- | Low bearing strength 


] Slope 
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Forest Haul Road Considerations--Continued 


Map symbol | 


апа 


soil name ] considerations 


540: 


Seelyeville---- 


567A, 567B: 


Verndale------- 


646C, 646D: 


Peever--------- 


701: 


Runeberg------- 


705B: 


Nitche--------- 


710: 


715: 


Bluffcreek----- 


Clearriver----- 


716B: 


Leaflake------- 


Eagleview------ 


Forest haul road 


Low bearing strength 
Wetness 


Low bearing strength 
Wetness 


No major considerations or hazards 


Low bearing strength 


Low bearing strength 
Slope 


Low bearing strength 


Low bearing strength 
Wetness 


Low bearing strength 


Low bearing strength 


No major considerations or hazards 


Low bearing strength 
Slope 


Low bearing strength 
Slope 


Slope 


Low bearing strength 


Low bearing strength 
Slope 


Low bearing strength 
Wetness 


Low bearing strength 


No 


No 


No 


No 


major 


major 


major 


major 


considerations 


considerations 


considerations 


considerations 


or 


or 


or 


or 


hazards 


hazards 


hazards 


hazards 
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Forest Haul Road Considerations--Continued 


Map symbol | 
апа | Forest haul road 
| 
| 
716C, 716D: | 
Leaflake---------.-------- | Slope 
| 
Eagleview---------------- | 81оре 
| 
718E: | 
Naytahwaush----------.--- | Low bearing strength 
| Slope 
| 
721B: | 
Сок11івв------------------ | No major considerations or hazards 
| 
721C, 721D, 721E: | 
Corliss------------------ | Slope 
| 
760C2, 76002: | 
Chapett------------------ | Low bearing strength 
| Slope 
| 
Sisseton----------------- | Low bearing strength 
| Slope 
| 
769В: | 
Mehurin------------------ | Low bearing strength 
| 
776В, 776C, 776E: | 
Snellman----------------- | Low bearing strength 
| Slope 
| 
Sugarbush---------------- | Slope 
| 
778B: | 
Dorset--------- ---------- | Low bearing strength 
| 
Corliss------------------ | No major considerations or hazards 
| 
778C: | 
Dorset------------------- | Low bearing strength 
| Slope 
| 
Corliss------------------ | Slope 
| 
719B: | 
Рееуек------------------- | Low bearing strength 
| 
Mehurin------------------ | Low bearing strength 
| 
915C2, 915D2: | 
Forman------------------- | Low bearing strength 
| Slope 
| 
Виве--------------------- | Low bearing strength 
| Slope 
| | 
1102B: | 
Chapett------------------ | Low bearing strength 


Dorset------------------- | Low bearing strength 
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Forest Haul Road Considerations--Continued 


Map symbol | 
апа | Forest haul road 
— soil nam | considerations | | | | | | 
| 
| 
1102C: | 
Chapett--------------- | Low bearing strength 
| Siope 
| 
Оокве---------------- | Low bearing strength 
| Slope 
| 
1103: | 
Clitherall------------ | No major considerations or hazards 
| 
1104B: | 
Waukon---------------- | Low bearing strength 
| 
Dorset---------------- | Low bearing strength 


1104C, 1104D: 


Dorset---------------- 


1105B: 


1112D, 1112E: 


Chapett--------------- 


1120: 


Rushlake-------------- 


Hangaard-------------- 


1129: 


Lindaas--------------- 


1131B: 


Verndale-------------- 


Abbeylake------------- 


1136: 


Nidaros--------------- 


1195B, 1195C, 1195E: 


Low bearing strength 
Slope 


Low bearing strength 
Slope 


Low bearing strength 


Flooding 
Low bearing strength 
Wetness 


Low bearing strength 
Slope 


Slope 


No major considerations or hazards 


Wetness 


Low bearing strength 
Wetness 


No major considerations or hazards 


No major considerations or hazards 


Low bearing strength 
Wetness 


No major considerations or hazards 


No major considerations or hazards 


Slope 


Slope 
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Forest Haul Road Considerations--Continued 


Map symbol | 
and | Forest haul road 
soil name | considerations 


1196B, 1196C, 1196E, 


1196F: 
Lida-------------------- | 81оре 
| 
Two Inlets-------------- | Slope 
| 
1200: | 
Egglake------------------ | Low bearing strength 
| Wetness 
| 
1208B: | 
Naytahwaush-------------- | Low bearing strength 
| Slope 
| 
Mahkonce----------------- | Low bearing strength 
| 
1209C: | 
Naytahwaush-------------- | Low bearing strength 
| Slope 
| 
121281 | 
Mahkonce----------------- | Low bearing strength 
| 
1215: | 
Pinelake----------------- | Wetness 
| 
1216B: | 
Egglake------------------ | Low bearing strength 
| Wetness 
| 
Wykeham------------------ | Low bearing strength 
| 
1217E: | 
Waukon------------------- | Low bearing strength 
| Slope 
| 
Lida--------------------- | Slope 
| 
1218В, 1218С, 1218Е, | 
1218F: | 
Snellman---------------- | Low bearing strength 
| Slope 
| 
Lida-------------------- | Slope 
| 
1232B: | 
Chapett------------------ | Low bearing strength 
| 
1232Е: | 
Chapett------------------ | Low bearing strength 
| Slope 
| 
1247D: | 
Corliss------------------ | Slope 
| 
Боквее------------------- | Low bearing strength 
| Slope 
| 
1250C: | 
Abbeylake---------------- | Slope 


Verndale----------------- | Slope 
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Forest Haul Road Considerations--Continued 


Map symbol 
and 


Forest haul road 


soil name considerations 


1275B, 1275C: 
Kandota-----------.------- 


1290: 


1291: 
Sedgeville--------------- 


1307: 
Rushlake----------------- 


1319B: 
Rockwood----------------- 


1319C, 1319D: 
Rockwood----------------- 


1321: 


1338: 
Оаксгеек----------------- 


1340: 
Bluffcreek--------------- 


Epoufette------.---------- 


1341: 
Clitherall-----------.--- 


Wykeham------------------ 


Low bearing strength 
Slope 


Low bearing strength 
Wetness 

Low bearing strength 
Low bearing strength 


Wetness 


Slope 


Slope 


Low bearing strength 


Low bearing strength 
Wetness 


Flooding 
Low bearing strength 
Wetness 


No major considerations or hazards 


No major considerations or hazards 


Slope 


Wetness 


Wetness 


Low bearing strength 


Wetness 


No major considerations or hazards 


No major considerations or hazards 


Wetness 


No major considerations or hazards 


Low bearing strength 
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Map symbol | 
and | Forest haul road 
— soil name | considerations — ^ 
| 
| 
1342: ] 
Pinelake----------------- | Low bearing strength 
| Wetness 
| 
Brandsvold--------------- | Low bearing strength 
| Wetness 
| 
1343С: | 
Lida--------------------- | Slope 
| 
Almora------------------- | Low bearing strength 
| Slope 
| 
Lizzie------------------- | Low bearing strength 
| Slope 
| 
1344B: | 
Lida--------------------- | Slope 
| 
Almora------------------- | Low bearing strength 
| Slope 
| 
Dent--------------------- | Low bearing strength 
| 
1345: | 
Bluffcreek--------------- | No major considerations or hazards 
| 
Rosy--------------------- | Low bearing strength 
| 
13478: | 
Kandota------------------ | Low bearing strength 
| 
1348: | 
Knute-------------------- | Low bearing strength 
| 
1349: | 
Clotho------------------- | Low bearing strength 
| Wetness 
| 
1350: | 
Вгапавуо1йай--------------- | Low bearing strength 
| Wetness 
| 
1351: | 
Bluffton----------------- | Low bearing strength 
| Wetness 
| 
1365: | 
Hillview----------------- | Wetness 
| 
1396: | 
Sedgeville--------------- | Flooding 
| Low bearing strength 
' | Wetness 
| 
Nidaros------------------ | Low bearing strength 
| Wetness 
| 
Aquolls------------------ | Low bearing strength 


Forest Haul Road Considerations--Continued 


Wetness 
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Forest Haul Road Considerations--Continued 


Map symbol | 
and | Forest haul road 
| 
| 
1397: 1 
Bemidji------------------ | No major considerations or hazards 
| 
1943: | 
Roscommon---------------- | Wetness 
| 
1975: | 
Oylen-------------------- | No major considerations or hazards 
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Forest Log Landing Considerations 


(Only the soils suitable for production of commercial trees are listed. See 
text for a description of the considerations listed in this table) 


Map symbol | 
апа | Forest log landing 

| 

| 

7А: | 
Hubbard------------------ | No major considerations or hazards 

| 

7B, 7C: | 

Hubbard------------------ | Siope 


38B, 38C2, 38D2, 38E: | 
Малкоп------------------- | Slope 
| Susceptible to rutting and wheel slippage 


53B, 53C, 53D: | 
Kandota------------------ | Siope 
| Susceptible to rutting and wheel slippage 


121: | 

Wykeham------------------ | Susceptible to rutting and wheel slippage 
| 

168B: | 

Forman------------------- | Slope 
| Susceptible to rutting and wheel slippage 
| 

180: | 

бопуіск------------------ | Susceptible to rutting and wheel slippage 
| 

191: | 

Epoufette---------------- | Wetness 
| 

202: | 

Meehan------------------- | Wetness 
| 

260: | 

Duelm-------------------- | No major considerations or hazards 


267B, 267C, 267E, 267F: | 
Snellman----------------- | Slope 
| Susceptible to rutting and wheel slippage 


406A: | 

Dorset------------------- | Susceptible to rutting and wheel slippage 
| 

406B: | 

Dorset------------------- | Slope 


| Susceptible to rutting and wheel slippage 


422B, 4220: | 
Bygland------------------ | Slope 
| Susceptible to rutting and wheel slippage 


441A: | 

Ἀίποσβ------------------- | Susceptible to rutting and wheel slippage 
| 

441B, 441C: | 

Almora------------------- | Slope 
| Susceptible to rutting and wheel slippage 
| 

540: 1 

Seelyeville-------------- | Susceptible to rutting and wheel slippage 


| Wetness 
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Forest Log Landing Considerations--Continued 


Map symbol 
and 


soil name | considerations 


567А: 


Verndale---------------- 


567B: 


Verndale---------------- 


646C, 646D: 


Peever------------------ 


701: 


Runeberg---------------- 


705B, 705C: 


Міксһе------------------ 


Kandota----------------- 


707B, 707С2, 70702: 


Lizzie-------—---------- 


710: 


Friberg----------------- 


Weetown----------------- 


715: 


Bluffcreek-------------- 


Clearriver-------------- 


716B, 716C, 716D: 


Leaflake---------------- 


Eagleview--------------- 


718E: 


Naytahwaush------------- 


721B, 721C, 721D, 721E: 


Corliss----------------- 


Forest log landing 


Susceptible to rutting and 
Wetness 


No major considerations or 


Slope 


Susceptible to rutting and 


Slope 
Susceptible to rutting and 


Susceptible to rutting and 


Susceptible to rutting and 
Wetness 


Slope 
Susceptible to rutting and 


Slope 
Susceptible to rutting and 


Slope 


Slope 
Susceptible to rutting and 


Susceptible to rutting and 
Wetness 


Susceptible to rutting and 


No major considerations or 


No major considerations or 


Slope 


Slope 


Slope 
Susceptible to rutting and 


Slope 


wheel slippage 


hazards 


wheel slippage 


wheel slippage 


wheel slippage 


wheel slippage 


wheel slippage 


wheel slippage 


wheel slippage 


wheel slippage 


wheel slippage 


hazards 


hazards 


wheel slippage 
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soil name | considerations 


760C2, 7 
Chapett 


Sisseto 


769B: 
Mehurin 


776B, 77 
Snellma 
Sugarbu 


778B, 77 
Dorset- 


719B: 


915С2, 9 
Forman- 


1102B, 1 
Chapett 


1103: 
Clither 


1104B, 1 


Waukon- 


Dorset- 


1105B: 


Forest Log Landing Considerations--Continued 


Map symbol 
and 


60D2: 


П----------------- 


6С, 776Е: 
ᾱ----------------- 


вҺһ---------------- 


8C: 


15D2: 


102C: 


all--------------- 


104C, 1104D: 


Slope 
Susceptible 


Slope 


Susceptible 


Slope 
Susceptible 


Slope 
Susceptible 
Slope 
Slope 
Susceptible 
Slope 
Slope 
Susceptible 
Slope 
Susceptible 
Slope 
Susceptible 
Slope 
Susceptible 
Slope 
Susceptible 


Slope 
Susceptible 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


Forest log landing 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


and 


and 


and 


and 


and 


and 


and 


and 


and 


and 


and 


No major considerations or 


Slope 
Susceptible 


Slope 
Susceptible 


Slope 
Susceptible 


Flooding 
Susceptible 
Wetness 


to 


to 


to 


to 


rutting. 


rutting 


rutting 


rutting 


and 


and 


and 


and 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


hazards 


wheel 


wheel 


wheel 


wheel 


slippage 


slippage 


slippage 


slippage 
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Forest Log Landing Considerations--Continued 


Map symbol | 
аһа | Forest log landing 
soil name | considerations 


1112D, 1112E: 


Chapett------------------ | Siope 
| Susceptible to rutting and wheel slippage 
| 

Corliss------------------ | Slope 
| 

1120: | 

Rushlake----------------- | No major considerations or hazards 
| 

Hangaard----------------- | Wetness 
| 

1129: | 

Lindaas------------------ | Susceptible to rutting and wheel slippage 
| Wetness 
| 

1131B: | 

Verndale----------------- | Slope 
| 

Abbeylake---------------- | Slope 
| 

1136: | 

Nidaros------------------ | Susceptible to rutting and wheel slippage 
| Wetness 
| 

1195А: | 

Sybil-------------------- | No major considerations or hazards 
| 

Eagleview---------------- | No major considerations or hazards 
| 

1195B, 1195C, 1195E: | 

Sybil-------------------- | Slope 
| 

Eagleview---------------- | Slope 
| 

1196В, 1196С, 1196Е, | 

1196Ғ: | 

Lida-------------------- | Slope 
| 
Two Inlets-------------- | Slope 

| 

1200: | 

Egglake------------------ | Susceptible to rutting and wheel slippage 
| Wetness 
| 

1208B: . | 

Naytahwaush-------------- | Slope 
| Susceptible to rutting and wheel slippage 
| 

МаҺкопсе----------------- | Slope 
| Susceptible to rutting and wheel slippage 
| 

1209С: | 

Naytahwaush-------------- | Slope 
| Susceptible to rutting and wheel slippage 
| 

1212B: | 

Mahkonce----------------- | Slope 
| Susceptible to rutting and wheel slippage 
| 

1215: ] 


Ріпе1аке----------------- | Wetness 
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Maj 


soil name considerations 


1216B: 


1218B, 1218 
1218P: 


Forest Log Landing Considerations--Continued 


p symbol 


and 


C, 1218Е, 


Snellman---------------- | 


1232B, 1232 


Chapett-----.------------- | 


12470: 


Corliss------------------ | 


Dorset-----------.-.------- | 


1250C: 


Abbeylake---------------- | 


Verndale------.----.------ | 


1275B, 1275C: 


1277D: 


Corliss-----------.--.---- | 


1290: 


Susceptible 
Wetness 


Slope 
Susceptible 
Slope 


Susceptible 


Slope 


Slope 
Susceptible 


Slope 
Slope 
Susceptible 
Slope 
Slope 
Susceptible 
Slope 
Slope 
Slope 
Susceptible 
Susceptible 
Wetness 
Susceptible 
Susceptible 
Wetness 
Slope 


Slope 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


Forest log landing 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


and 


and 


and 


and 


and 


and 


and 


and 


and 


and 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


wheel 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


slippage 


Susceptible to rutting and wheel slippage 


Susceptible to rutting and wheel slippage 


Wetness 
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Forest Log Landing Considerations--Continued 


Map symbol | 
апа | 


| 
| 
1291: | 
Sedgeville--------------- | 


| 
| 
| 
1307: | 
Rushlake----------------- 


1319B, 1319C, 1319р: | 


1321: | 
Paddock------------------ | 


Becida------------------- [ 
1338: | 
Oakcreek----------------- | 


1340; | 
Bluffcreek--------------- [ 


Epoufette---------------- | 


1341: | 
Clitherall--------------- | 


1342: | 
Pinelake----------------- | 


Brandsvold--------------- | 


1343C: | 


1345: | 


Flooding 


Forest log landing 


soil name | considerations 


Susceptibie to rutting and wheel slippage 


Wetness 


No major considerations or hazards 


Slope 


Slope 
Wetness 


Wetness 


Susceptible to rutting and 


Wetness 


No major considerations or 


No major considerations or 


Wetness 


No major considerations or 


Susceptible to rutting and 


Susceptible 
Wetness 


Susceptible 
Wetness 
Slope 


Slope 
Susceptible 


Slope 
Susceptible 
Slope 


Slope 
Susceptible 


Slope 
Susceptible 


to 


to 


to 


to 


to 


to 


rutting 


rutting 


rutting 


rutting 


rutting 


rutting 


and 


and 


and 


and 


and 


and 


No major considerations or 


Susceptible to rutting and 


wheel slippage 


hazards 


hazards 


hazards 


wheel slippage 


wheel slippage 


wheel slippage 


wheel slippage 


wheel slippage 


wheel slippage 


wheel slippage 


hazards 


wheel slippage 
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Forest Log Landing Considerations--Continued 


Map symbol | 
and | Forest log landing 


soil name | considerations 
| 
| 
| 


1347B: 

Капдоға----------------.- | Slope 
| Susceptible to rutting and wheel slippage 
| 

1348: | 

Knute-------------------- | Susceptible to rutting and wheel slippage 
| 

1349: | 

Clotho------------------- | Susceptible to rutting and wheel slippage 
| Wetness 
| 

1350: | 

Brandsvold--------------- | Susceptible to rutting and wheel slippage 
| Wetness 
| 

13511 | 

Bluffton----------------- | Susceptible to rutting and wheel slippage 
| Wetness 
| 

1365: | 

Ні11уіем----------------- | Wetness 
| 

1396: | 

Sedgeville--------------- | Flooding 
| Susceptible to rutting and wheel slippage 
| Wetness 
| 

Nidaros------------------ | Susceptible to rutting and wheel slippage 
| Wetness 
| 

Aquolls------------------ | Susceptible to rutting and wheel slippage 
| Wetness 
| 

1397: | 

Benmidji------------------ | No major considerations or hazards 
| 

1943: | 

Roscommon---------------- | Wetness 
| 

1975: | 

Oylen-------------------- | No major considerations or hazards 


——— — ———— 
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Forest Land Site Preparation and Planting Considerations 


(Only the soils suitable for production of commercial trees are listed. See 
text for a description of the considerations listed in this table) 


Map symbol | 
and | Site preparation and planting 

| 
| 

7А, 7B: | 

Hubbard------------------ | No major considerations or hazards 
| 

7C: | 

Hubbard------------------ | Water erosion 
| 

38B: | 

Waukon------------------- | Potential poor tilth and compaction 
| 

38C2: | 

Waukon------------------- | Potential poor tilth and compaction 
| Water erosion 
| 

38D2, 38E: | 

Waukon------------------- | Potential poor tilth and compaction 
| Slope 
| Water erosion 
| 

53B: | 

Kandota------------------ | Potential poor tilth and compaction 
| 

53С: | 

Kandota------------------ | Potential poor tilth and compaction 
| Water erosion 
| 

53D: | 

Kandota------------------ | Potential poor tilth and compaction 
| Slope 
| Water erosion 
| 

121: | 

Wykeham------------------ | No major considerations or hazards 
| 

168B: 1 

Forman---------------.--- | Potential poor tilth and compaction 
| 

180: | 

Gonvick------------------ | No major considerations or hazards 
| 

191: | 

Epoufette---------------- | Wetness 
| 

202: | 

Meehan------------------- | Wetness 
| 

260: | 

Duelm-------------------- | No major considerations or hazards 


267B, 267C: 


267E, 267F: 
Snellman----------------- 


406A, 406B: 
Dorset------------------- 


422B: 


Water erosion 


Slope 
Water erosion 


No major considerations or hazards 


Potential poor tilth and compaction 
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Forest Land Site Preparation and Planting Considerations--Continued 


441A, 4 


441C: 


Almora 


540: 
Seelye 


567A, 5 
Vernda 


646C: 


646D: 
Peever 


701: 


705C: 
Nitche 


Kandot 


707B: 
Lizzie 


701C2: 


Lizzie 


70702: 
Lizzie 


Map symbol 
and 


41B: 


ville-------------- 


67B: 
1е----------------- 


Site preparation and planting 


soil name considerations 


Potential poor tilth and compaction 


Water erosion 


No major considerations or hazards 


Water erosion 


Wetness 


Wetness 


No major considerations or hazards 


No major considerations or hazards 


Potential poor tilth and compaction 


Water erosion 


Potential poor tilth and compaction 


Slope 
Water erosion 


No major considerations or hazards 


Potential poor tilth and compaction 


Wetness 


No major considerations or hazards 


Potential poor tilth and compaction 


No major considerations or hazards 


Water erosion 


Potential poor 
Water erosion 


Water erosion 


Potential poor 


Potential poor 
Water erosion 


Potential poor 
Slope 
Water erosion 


tilth 


tilth 


tilth 


tilth 


and 


and 


and 


and 


compaction 


compaction 


compaction 


compaction 
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Forest Land Site Preparation and Planting Considerations--Continued 


Map symbol | 
and | Site preparation and planting 


soil name | considerations 


710: 

Friberg------------------ | Wetness 
| 

Νθθξονη----------------------------- | No major considerations or hazards 
| 

715: | 

Bluffcreek--------------- | No major considerations or hazards 
| 

Clearriver--------------- | No major considerations or hazards 
| 

716B: 

Leaflake----------------- | No major considerations or hazards 
| 

Eagleview---------------- | No major considerations or hazards 
| 

716C: 

Leaflake----------------- | Water erosion 
| 

Eagleview-----—----------- | Water erosion 
| 

716D: | 

Leaflake----------------- | Slope 
| Water erosion 
| 

Eagleview---------------- | Slope 
| Water erosion 
| 

718Е: | 

Naytahwaush-------------— | Potential poor tilth and compaction 
| Slope 
| Water erosion 
| 

721B: | 

Corliss------------------ | No major considerations or hazards 
| 

721C: | 

Corlissg------------------ | Water erosion 
| 

7210, 721E: | 

Corliss------------------ | Slope 
| Water erosion 
| 

760C2: | 

Chapett------------------ | Potential poor tilth and compaction 
| Water erosion 
| 

Sisseton----------------- | Potential poor tilth and compaction 
| Water erosion 
| 

760D2: | 

Chapett------------------ | Potential poor tilth and compaction 
| Slope 
| Water erosion 
| 

Sisseton----------------- | Potential poor tilth and compaction 
| Slope 
| Water erosion 
| 

769B: | 


Mehurin------------------ | No major considerations or hazards 
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Forest Land Site Preparation and Planting Considerations--Continued 


Map symbol 


716B, 776C: 
Snellman-- 


Sugarbush- 


776Е: 
Snellman-- 


719B: 
Peever---- 


915602: 
Forman---- 


Buse------ 


915D2: 


1102B: 
Chapett--- 


1102C: 


1103: 
Clitherall 


1104B: 
Waukon---- 


and 


Site preparation and planting 


soil name considerations 


Water erosion 
Water erosion 
Slope 

Water erosion 


Slope 
Water erosion 


No major considerations or hazards 


No major considerations or hazards 


Water erosion 


Water erosion 


No major considerations or hazards 


No major considerations or hazards 


Potential poor 
Water erosion 


Potential poor 
Water erosion 


Potential poor 
Slope 
Water erosion 


Potential poor 


Slope 
Water erosion 


Potential poor 


tilth and compaction 


tilth and compaction 


tilth and compaction 


tilth and compaction 


tilth and compaction 


No major considerations or hazards 


Potential poor 
Water erosion 


Water erosion 


tilth and compaction 


No major considerations or hazards 


Potential poor 


tilth and compaction 


No major considerations or hazards 
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Forest Land Site Preparation and Planting Considerations--Continued 


Map symbol | 
апа | Site preparation and planting 
Soil name | considerations 

| 
| 

1104C: | 

Waukon------------------- | Potential poor tilth and compaction 
| Water erosion 
| 

Dorset------------------- | Water erosion 
| 

1104р: | 

Waukon------------------- | Potential poor tilth and compaction 
| Slope 
| Water erosion 
| 

Dorset------------------- | Slope 
| Water erosion 
| 

1105B: ] 

Dent--------------------- | No major considerations or hazards 
| 

1111: | 

Nidaros------------------ | Flooding 
| Wetness 
| 

11125, 1112E: | 

Chapett------------------ | Potential poor tilth and compaction 
| Slope 
| Water erosion 
| 

Corliss------------------ | біоре 
| Water erosion 
| 

1120: | 

Rushlake----------------- | No major considerations or hazards 
| 

Hangaard----------------- | Wetness 
| 

1129: | 

Lindaas------------------ | Wetness 
| 

1131В: | 

Verndale----------------- | No major considerations or hazards 
| 

Abbeylake---------------- | No major considerations or hazards 
| 

1136: | 

Nidaros------------------ | Wetness 
| 

1195A: | 

Sybil-------------------- | No major considerations or hazards 
| 

Eagleview---------------- | No major considerations or hazards 
| 

1195B, 1195C: | 

Sybil-------------------- | Water erosion 
| 

Eagleview---------------- | Water erosion 
| 

1195E: | 

Sybil-------------------- | Slope 
| Water erosion 
| 

Eagleview---------------- | біоре 


Water erosion 
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Forest Land Site Preparation and Planting Considerations--Continued 


Map symbol | 
and | Site preparation and planting 


soil name | considerations 


1196B, 1196C: 
Lida-----------.---.------ | Water erosion 


Two Inlets--------------- | Water erosion 


1196Е, 1196F: | 
Lida--------------------- | Slope 
| Water erosion 


Two Inlets--------.------ | Slope 
| Water erosion 


1200: | 

Egglake----------.-.---.-- | Wetness 
| 

1208B: | 

Naytahwaush-------------- | Potential poor tilth and compaction 
| Water erosion 
| 

Маһкопсе----------------- | Potential poor tilth and compaction 
| 

1209C: | 

Naytahwaush-------------- | Potential poor tilth and compaction 
| Water erosion 
| 

1212B: | 

Mahkonce----------------- | Potential poor tilth and compaction 
| 

1215: | 

Pinelake----------------- | Wetness 
| 

1216В: ] 

Egglake------------------ | Wetness 
| 

мүкеһаш------------------ | No major considerations ос hazards 
| 

1217E: ] 

Waukon------------------- | Potential poor tilth and compaction 
| Slope 
| Water erosion 
| 

Lida--------------------- | Slope 


| Water erosion 


1218B, 12186: | 
Snellman----------------- | Water erosion 


Һійа----------“---------- | Water erosion 


1218E, 1218F: | 
Snellman----------------- | Slope 
| Water erosion 


Lida--------------------- | Біоре 
| Water erosion 


1232B: | 

Chapett------------------ | Potential poor tilth and compaction 
| 

1232Е: | 

Chapett------------------ | Potential poor tilth and compaction 


| Slope 
| Water erosion 
| 
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Forest Land Site Preparation and Planting Considerations--Continued 


Map symbol | 
and | Site preparation and planting 
— soil name |  — considerations — 0 01 
| 
| 
1247р: | 
Corliss------------------ | slope 
| Water erosion 
| 
Dorset------------------- | Slope 
| Water erosion 
| 
1250C: | 
Abbeylake---------------- | Water erosion 
| 
Уегпаа1е----------------- | Water erosion 
| 
1275B, 1275C: | 
Kandota------------------ | Potential poor tilth and compaction 
| Water erosion 
| 
Egglake------------------ | Potential poor tilth and compaction 
| Wetness 
| 
1276: | 
Кпибе-------------------- | No major considerations or hazards 
| 
Brandsvold--------------- | Wetness 
| 
1277D: | 
Corliss------------------ | Slope 
| Water erosion 
| 
Sverdrup----------------- | Slope 
| Water erosion 
| 
1289: | 
Knute-------------------- | No major considerations or hazards 
| 
1290: | 
Brandsvold--------------- | Wetness 
| 
1291: | 
Sedgeville--------------- | Flooding 
| Potential poor tilth and compaction 
| Wetness 
| 
1307: | 
Rushlake----------------- | No major considerations or hazards 
| 
1319B: | 
Rockwood----------------- | Surface stones 
| 
1319C: 1 
Rockwood----------------- | Surface stones 
| Water erosion 
| 
1319р: | 
Rockwood----------------- | Slope 
| Surface stones 
| Water erosion 
| 
1320B: | 
Blowers------------------ | Surface stones 


Wetness 
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Forest Land Site Preparation and Planting Considerations--Continued 


Map symbol ] 
апа | 


Site preparation and planting 


soil name | considerations 


т 
в 
th 
a 
o 
а 
ж 
І 

І 

І 

І 

І 

І 

1 

ῃ 

ῃ 

ῃ 

і 

1 

! 

і 
1 
t 

i 

П 


1338: 
Oakcreek----------------- | 


1340: | 
Bluffcreek--------------- | 


Epoufette---------------- | 


1341: | 
Clitherall--------------- 


1342: [ 
Pinelake-------.--------- | 


Brandsvold--------------- | 


1345; | 


1350: | 
Всапдвуо14--------------- 


1351: | 
Bluffton----------------- | 


Surface stones 
Wetness 


Potential poor tilth and compaction 
Surface stones 
Wetness 


No major considerations or hazards 


No major considerations or hazards 


Wetness 


No major considerations or hazards 
No major considerations or hazards 
Wetness 

Potential poor tilth and compaction 


Wetness 


Water erosion 
Water erosion 


Water erosion 


Water erosion 
Water erosion 


No major considerations or hazards 


No major considerations or hazards 


No major considerations or hazards 


Potential poor tilth and compaction 


No major considerations or hazards 


Wetness 


Wetness 


Potential poor tilth and compaction 
Wetness 
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Forest Land Site Preparation and Planting Considerations--Continued 


Map symbol 
and | Site preparation and planting 

| 
| 

1365: | 

Hillview----------------- | Wetness 
| 

1396: | 

Sedgeville--------------- | Flooding 
| Potential poor tilth and compaction 
| Wetness 
| 

Nidaros------------------ | Wetness 
| 

Aquolls--------------- ---| Potential poor tilth and compaction 
| Wetness 
| 

1397: l 

Bemidji------------------ | No major considerations or hazards 
| 

1943: | 

Roscommon---------------- | Wetness 
| 

1975: | 

Oylen-------------------- | No major considerations or hazards 


Recreation 
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Otter Tail County offers a variety of recreational 
opportunities. Camping, canoeing, boating, hunting, 
fishing, horseback riding, golfing, bicycling, cross- 
country skiing, snowmobiling, and swimming are most 
common. Most of the major recreational areas in the 
county are associated with the many lakes. There are 
more than 1,000 lakes in the county. Most of the 
popular lakes have public access points, and most 
have boat launching ramps. Some lake access points 
are privately controlled. Glendalough State Park, 
Inspiration Peak State Park, and Maplewood State 
Park offer camping, scenic hiking, horseback riding 
trails, swmming, and fishing. Phelps Mill is known for 
its picnicking areas and cultural value. Inspiration Peak 
is the second highest point in Minnesota. An area 
called Seven Sisters Prairie abruptly rises 200 feet 
above the north shore of Lake Christina along the 
Otter Tail County and Douglas County line. This 
landform feature supports an unusual number of 
distinctly different western plants not commonly found 
in Minnesota. Also, there are numerous city and 
county parks throughout the county. The Otter Tail 
River provides scenic canoeing and tubing 
opportunities along its course. The many waterfowl 
production areas and wildlife management areas are 
open to public hunting. Information on additional 
recreational opportunities can be obtained at the 
Fergus Falls Chamber of Commerce or the tourist 
information centers in Battle Lake, Perham, and other 
area communities. 

The soils of the survey area are rated in the table 
"Recreational Development" according to limitations 
that affect their suitability for recreation. The ratings 
are based on restrictive soil features, such as 
wetness, slope, and texture of the surface layer. 
Susceptibility to flooding is considered. Not considered 
in the ratings, but important in evaluating a site, are 
the location and accessibility of the area, the size and 
shape of the area and its scenic quality, the ability of 
the soil to support vegetation, access to water, 
potential water impoundment sites, and either access 
to public sewer lines or the capacity of the soil to 
absorb septic tank effluent. Soils subject to flooding 
are limited, in varying degrees, for recreational uses 
by the duration of flooding and the season when it 


occurs. Onsite assessment of the height, duration, 
intensity, and frequency of flooding is essential in 
planning recreational facilities. 

Camp areas are tracts of land used intensively as 
sites for tents, trailers, and campers and for outdoor 
activities that accompany such sites (fig. 4). These 
areas require site preparation, such as shaping and 
leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The soils 
are rated on the basis of soil properties that influence 
the ease of developing camp areas and performance 
ofthe areas after development. Also considered are 
the soil properties that influence trafficability and 
promote the growth of vegetation after heavy use. 

Picnic areas are natural or landscaped tracts of 
land that are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and 
parking areas. The soils are rated on the basis of soil 
properties that influence the cost of shaping the site, 
trafficability, and the growth of vegetation after 
development. The surface of picnic areas should 
absorb rainfall readily, remain firm under heavy foot 
traffic, and not be dusty when dry. 

Playgrounds are areas used intensively for 
baseball, football, or similar activities. These areas 
require a nearly level soil that is free of stones and that 
can withstand heavy foot traffic and maintain an 
adequate cover of vegetation. The soils are rated on 
the basis of soil properties that influence the cost of 
shaping the site, trafficability, and the growth of 
vegetation. Slope and stoniness are the main 
concerns in developing playgrounds. The surface of 
the playgrounds should absorb rainfall readily, remain 
firm under heavy foot traffic, and not be dusty when 
dry. 

Paths and trails are areas used for hiking and 
horseback riding. The areas should require little or no 
cutting and filling during site preparation. The soils are 
rated on the basis of soil properties that influence 
trafficability and erodibility. Paths and trails should 
remain firm under foot traffic and not be dusty when 
dry. 

Golf fairways are subject to heavy foot traffic and 
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Soil Survey of 


Figure 4.—A campground in an area of Rushiake-Hangaard complex. Areas of these soils are commonly developed as homesites or 
campgrounds. 


some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways аге 
firm when wet, are not dusty when dry, and are not 
subject to prolonged flooding during the period of use. 
They have moderate slopes and no stones or boulders 
on the surface. The suitability of the soil for tees or 
greens is not considered in rating the soils. 

The interpretive ratings in this table help engineers, 
planners, and others to understand how soil properties 
influence recreational uses. Ratings for proposed uses 
are given in terms of limitations. Only the most 
restrictive features are listed. Other features may limit 
a specific recreational use. 

The degree of soil limitation is expressed as slight, 
moderate, or severe. 


Slight means that soil properties are favorable for 
the rated use. The limitations are minor and can be 
easily overcome. Good performance and low 
maintenance are expected. 

Moderate means that soil properties are moderately 
favorable for the rated use. The limitations can be 
overcome or modified by special planning, design, or 
maintenance. During some part of the year, the 
expected performance may be less desirable than that 
of soils rated slight. 

Severe means that soil properties are unfavorable 
for the rated use. Examples of limitations are slope, 
bedrock near the surface, flooding, and a seasonal 
high water table. These limitations generally require 
major soil reclamation, special design, or intensive 


Otter Tail County, Minnesota—Part II 


maintenance. Overcoming the limitations generally is 
difficult and costly. 

The information in the table "Recreational 
Development" can be supplemented by other 
information in this survey, for example, interpretations 
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for dwellings without basements and for local roads 
and streets in the table "Building Site Development" 
and interpretations for septic tank absorption fields in 
the table "Sanitary Facilities." 
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Recreational Development 


(The information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation. See text for definitions of terms used in this table. Absence of an entry indicates that no 
rating is applicable) 


Map symbol | Camp areas | Picnic areas | Playgrounds | Paths and trails | Golf fairways ` 


and soil name | | 


| | | | 
| | | | 
| | | | 
| Moderate: |Moderate: |Moderate: |Moderate: |Moderate: 
| too sandy. | too sandy. | too sandy. | too sandy. | droughty. 
| | | | | 
| | | | | 
|Moderate: |Moderate: |Moderate: |Moderate: |Moderate: 
| too sandy. | too sandy. | slope, | too sandy. | droughty. 
| | | teo sandy. | | 
| | | | | 
| | | | | 
|Moderate: |Moderate: |Severe: |Moderate: [Moderate: 
| slope, | slope, | slope. | too sandy. | droughty, 
| too sandy. | too sandy. | | | в1оре. 
| | | | | 
| | | | | 
|S1ight--------- | S1ight--------- |S1ight---------- | S1ight--------- |Slight. 
| | | | | 
| | | | | 
| Severe: | Severe: | Severe: |Severe: |Severe: 
| ponding. | ponding. | ponding. | ponding. | ponding. 
| | | | | 
| | | | | 
---------- | SLight------------ | Slight------------ |Moderate: |Slight------------|Slight. 
| | | slope. | | 
| | | | | 
| | | | | 
---------- |Moderate: |Мойегағе: | Severe: | Slight----~----- |Moderate: 
| slope. | slope. | slope. | | slope. 
| | | | | 
| | | | | 
---------- | Severe: | Severe: | Severe: |Moderate: | Severe: 
| slope. | slope. | slope. | slope. | siope. 
| | | | | 
| | | | | 
---------- | Severe: |Severe: | Severe: | Severe: |Severe: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
| | | | | 
----------- |Беуеге: |Severe: |Severe: |Severe: | Severe: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | | 
| | | | | 
[Slight--------- | S1ight--------- [Moderate: |S1ight--------- |S1ight. 
| | | siope, | | 
| | | small stones. | | 
| | | | | 
| | | | | 
|Moderate: |Moderate: | Severe: |S1ight--------- [Moderate: 
| віоре. | slope. | slope. | | slope, 
| | | | | 
| | | | | 
|Severe: | Severe: | Severe: | Moderate: |Severe: 
| slope. | віоре. | slope. | slope. | slope. 
| | | | | 
| | | | | 
|S1ight--------- |S1ight--------- | S1ight---------- | S1ight--------- | Slight. 
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Recreational Development--Continued 


Map symbol 


| Сашр акеав 


1 Picnic areas 


| Playgrounds 


| Paths and trails 


| Golf fairways 


_and soil name |] рр 


59: 


63: 
Rockwell-------- 


65: 
Foxhome--------- 


66: 
Flaming--------- 


108: 
McIntosh-------- 


121: 
Wykeham--------- 


127A: 
Sverdrup-------- 


127B: 
Sverdrup-------- 


127C: 
Sverdrup-------- 


141B: 
Egeland--------- 


141C: 
Egeland--------- 


141D: 
Egeland--------- 


| 
| 
| 
|S1ight------------ 
| 
| 


| Severe: 

| wetness. 
| 

| 


| Severe: 
| wetness. 


| Moderate: 

| too sandy. 
| 

| 

| severe: 

| ponding. 

| 

| 


| Severe: 

| wetness. 

| 

| 

|Moderate: 

| percs slowly. 

| 

| 
|S1ight------------ 
| 

| 

| 

| 
|S1ight------------ 
| 

| 


| Slight------------ 
| 
| 
| 


|Moderate: 
| slope. 

| 

| 

| 
|S1ight------------ 
| 

| 

| 
|Moderate: 
| slope. 

| 

| 

| 


| Severe: 
| slope. 


| 
| 
| 
|Б114Һ%------------ 
| 
| 


| Severe: 

| wetness. 
| 

| 


[Severe: 

| wetness. 

| 

| 

| Slight------------ 
| 

| 

|Moderate: 

| too sandy. 
| 

| 


| Severe: 

| ponding. 
| 

| 

| Severe: 

| wetness. 
| 

| 


|Moderate: 

| peres slowly. 

| 

| 
|S1ight------------ 
| 

| 

| 

| 
[S1ight------------ 
| 

| 

| 

| Slight------------ 
| 

| 

| 


|Moderate: 
| slope. 

| 

| 

| 
|S1ight------------ 
| 

| 

| 
|Moderate: 
| slope. 


| 

| 
|Severe: 
| slope. 
| 


| 
| 
| 
|S1ight------------ 
| 
| 


|Severe: 

| wetness. 
| 

| 


| Severe: 

| wetness. 

| 

| 
|S1ight------------ 
| 

| 

|Moderate: 

| too sandy. 
| 

| 


| Severe: 

| ponding. 
| 

| 

|Severe: 

| wetness. 
| 

| 


|Moderate: 

| percs slowly. 
| 

| 

|Moderate: 

| slope, 

| small stones. 


[Moderate: 
| siope. 

| 

| 


| Severe: 
| slope. 
| 
| 
| 


|Moderate: 
| slope. 


Severe: 
slope. 


| Severe: 
| slope. 


| 
| 
| 
[S1ight------------ 
| 
| 


|Severe: 

| wetness. 
| 

| 


|Severe: 

| wetness. 

| 

| 
|Slight------------ 
| 

| 

|Moderate: 

| teo sandy. 
| 

| 


| Severe: 

| ponding. 
| 

| 


| Severe: 
| wetness. 


a 
H 
Е 
а 

т 
τ 


|S1ight------------ 
| 
| 
| 


|S1ight------------ 


Moderate: 
slope. 


| 

| 

| | 
|S1ight. 
| 

| 


| Severe: 

| wetness. 
| 

| 


| Severe: 

| wetness. 
| 

| 

|Slight. 

| 

| 
|Moderate: 
| droughty. 
| 

| 


| Severe: 

| ponding. 
| 

| 

| Severe: 

| wetness. 
| 

| 

|Slight. 

| 

| 

| 

|Slight. 

| 

| 

| 

| 


IModerate: 
| droughty. 
| 
| 


|Moderate: 
| droughty. 
| 
| 


|Moderate: 
| droughty, 
| віоре. 

| 

| 


[Moderate: 
| droughty. 
| 

| 

| Moderate: 
| droughty, 
| slope. 

| 

| 


| Severe: 
| siope. 


149 


150 


Recreational Development--Continued 


Map symbol | Сашр агеав | Picnic areas | Playgrounds | Paths and trails | Golf fairways 


and soil name | | | | 


Soil Survey of 


| 
| 
168В: | | | | | 
Forman--------- | Slight------------ | S1ight------------ |Moderate: |S1ight------------ | Slight. 
| | | slope. | | 
| | | | | 
180: | | | | | 
Gonvick-------- | S1ight------------ |Siight------------ |Moderate: | Slight------------ |Slight. 
| | | в1оре. | | 
| | | | | 
184: | | | | | 
Hamerly-------- |Moderate: |Moderate: |Moderate: [S1ight------------ |S1ight. 
| wetness. | wetness. | віоре, | | 
| | | wetness. | | 
| | | | | 
187: | | | | | 
Haug----------- | Severe: | Severe: |Severe: |Severe: | Severe: 
| ponding, | ponding, | excess humus, | ponding, | ponding, 
| excess humus. | excess humus. | ponding. | excess humus. | excess humus. 
| | | | | 
191: і | | | | 
Epoufette------ | Severe: |Severe: | Severe: | Severe: | Severe: 
| wetness. | wetness. | small stones, | wetness. | wetness. 
] | | wetness. | | 
| | | | | 
202: | | | | | 
Мееһап--------- | Severe: | Severe: | Severe: |Moderate: |Severe: 
| wetness, | too acid. | wetness, | wetness, | too acid. 
| too acid. | | too acid. | too sandy. | 
| | | | | 
258A, 258B: | | | | | 
Sandberg------- |Moderate: |Moderate: |Severe: |S1ight------------ | Severe: 
| droughty. | droughty. | small stones. | | droughty. 
| | | | | 
258С: | | | | | 
Sandberg------- |Moderate: |Moderate: | Severe: |S1ight------------ | Severe: 
| в1оре. | slope. | siope, | | droughty. 
| | | small stones. | | 
| | | | | 
260: | | | | | 
Duelm---------- | S1ight------------ | S1ight------------ |Moderate: |S1ight------------ |Moderate: 
| | | small stones, | | droughty. 
| | | wetness. | | 
| | | | | 
267B: | | | | | 
Snellman------- |S1ight------------ | S1ight------------ |Moderate: |S1ight------------ |Moderate: 
| | | в1оре, | | large stones. 
| | | small stones. | | 
| | | | | 
267C: | | | | | 
Snellman------ |Moderate: |Moderate: | Severe: | S1ight------------ |Moderate: 
| slope. | slope. | siope. | | large stones, 
| | | | | slope. 
| | | | | 
267E: | | | | | 
Snellman------ |Severe: |Severe: | Severe: |Moderate: | Severe: 
| slope. | slope. | в1оре. | slope. | siope. 
| | | | | 
267F: | | | | | 
Snellman------ |Severe: |Severe: | Severe: |Severe: | Severe: 
| slope. | slope. | slope. | slope. | slope. 
| | | 


Otter Tail County, Minnesota— Part II 


Recreational Development--Continued 


Map symbol 


| Camp areas 


| Picnic areas 


| Playgrounds 


| Paths and trails 


| Golf fairways 


ава seil name | рр 


335: 
Urness---------- 


339: 
Fordville------- 


341A: 
Arvilla--------- 


371: 
Clontarf-------- 


375: 
Forada---------- 


406A: 
Dorset---------- 


406B: 
Dorset---------- 


418: 
Lamoure--------- 


422B: 
Bygland--------- 


422C: 
Bygland--------- 


| Severe: 

| ponding. 

| 

| 
|S1ight------------ 
| 

| 
|S1ight------------ 
| 

| 

| 


| Severe: 

| wetness. 
| 

| 


|Moderate: 

| too sandy. 
| 

| 


| Severe: 

| slope. 

| 

| 

| 

| Slight------------ 
| 

| 

| 
|S1ight-----.------ 
| 

| 

| 

| 


| Severe: 

| flooding, 
| wetness. 
l. 

| 
|S1light------------ 
| 

| 

| 

|Moderate: 
| slope. 


| 
| 
| 
|S1ight------------ 
| 
| 
| 
|S1ight------------ 
| 
| 
| 


| Severe: 
| ponding. 


|S1ight------------ 
| 
| 
| 
|S1ight------------ 
| 
| 
| 


|Беуеге: 
| wetness. 


|Moderate: 
| too sandy. 


| Severe: 
slope. 


|S1ight------------ 


| 

| 

| 

| 

| Severe: 
| wetness. 
| 

| 

| 


|S1ight------------ 
| 
| 
| 


|Moderate: 
| slope. 


| 

| 

| 
|Moderate: 
| slope. 

| 

| 
|Moderate: 
| slope. 

| 

| 

| Severe: 

| ponding. 
| 

| 
|S1ight------------ 
| 

| 
|S1ight------------ 
| 

| 

| 


| Moderate: 

| slope. 

| 

| 
|Slight------------ 
| 

| 

| 


|Беуеге: 

| wetness. 
| 

| 


| Severe: 
slope. 


| 
| 
| 
| Severe: 
| slope. 
| 
| 
| 


|Moderate: 

| small stones. 
| 

| 

| Moderate: 

| в1оре, 

| small stones. 
| 

| 


| Severe: 

| wetness. 
| 

| 

| 


|Moderate: 
| slope. 

| 

| 

|Severe: 

| slope. 


Severe: 
ponding. 


|Severe: 

| wetness. 
| 

| 


|Moderate: 
too sandy. 


Severe: 
slope. 


Severe: 
wetness. 


| 

| 

| 
|Slight. 
| 

| 

| 
|Slight. 
| 

| 

| 


|Severe: 

| ponding. 
| 

| 

[S1ight. 

| 

| 


|Moderate: 
| droughty. 
| 
| 


|Moderate: 
| droughty. 
| 
| 


[Moderate: 
| droughty. 
| 
| 


| Severe: 

| wetness. 
| 

| 


| Severe: 

| droughty. 
| 

| 


| Severe: 

| droughty, 
| slope. 

| 

| 

|Moderate: 
| droughty. 
| 

| 

|Moderate: 
| droughty. 
| 

| 

| 


|Severe: 

| wetness. 
| 

| 

| 

|Slight. 

| 

| 

| 
|Moderate: 
| slope. 


151 


152 


Map symbol 


481: 
Kratka---------- 


494: 
Darnen---------- 
497: 


Hantho---------- 


508: 
Wyndmere-------- 


540: 
Seelyeville----- 


544: 
Cathro---------- 


567А: 
Verndale-------- 


567B: 
Verndale-------- 


609В: 
Біскеу------- — 


| Camp areas 


| 
| 
| 


| Slight---------- 


| Slight------ am 


|Slight---------- 


[Moderate: 
| віоре. 

| 

| 


|Severe: 
| wetness. 


| 
| 


|Slight--------- τας 


|Moderate: 
| wetness. 
| 
| 
| 


|Веуеге: 

| ponding, 

| excess humus. 
| 

| 

|Severe: 

| ponding, 

| excess humus. 
| 

| 


| Severe: 
| ponding, 
| excess humus. 


|S1ight---------- 


|Moderate: 
| too sandy. 


--|Slight 


Recreational Development--Continued 


| Picnic areas 


|S1ight----------- 


| 
| 
l 
| 


| Moderate: 
| slope. 

| 

| 


| severe: 
| wetness. 


|slight------ ¿=== 


[S1ight----------- 


| 
| 
| 
|Moderate: 
| wetness. 
| 
| 
| 


| Severe: 

| ponding, 

| excess humus. 
| 

| 

| Severe: 

| ponding, 

| excess humus. 
| 

| 


[Severe: 
| ponding, 
| excess humus. 


|S1ight------.---- 


|S1ight----------- 


| 
| 
| 
| 


|Moderate: 
| too sandy. 


| Playgrounds 


| Slight---------- 


| 

| 

| 

|Moderate: 

| small stones. 
| 

| 


| Moderate: 

| slope, 

| small stones. 
| 

| 


|Severe: 
| slope. 
| 
| 


| Severe: 
| wetness. 


| Moderate: 
| siope. 

| 

| 


|Moderate: 
| wetness. 


Severe: 
excess humus, 
ponding. 


| Severe: 

| excess humus, 
| ponding. 

| 

| 


|Беуеге: 

| excess humus, 
| ponding. 

| 

| 


|Moderate: 

| small stones. 
| 

| 

|Moderate: 

| slope, 

| small stones. 
| 

| 


|Moderate: 
| віоре, 
| too sandy. 


| Paths and trails | 


ΜΗ. |j ον Jj  _ 


Severet 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
| 
| 
| 
| 
| 


|S1ight---------- 


|S1ight-----.---- 


| 

| 

| 
|Moderate: 
| wetness. 
! 

| 

| 

| Severe: 

| ponding, 
| excess humus. 
| 

| 


| severe: 
| ponding, 
| excess humus. 


| 
| 


|Severe: 
| ponding, 
| excess humus, 


|Moderate: 
| too sandy. 


Slight---------- 


Soil Survey of 


| 

| 

| 
|Moderate: 
| droughty. 
| 

| 

|Slight. 

| 

| 

| 

|Slight. 

| 

| 

| 

| 


| Moderate: 
| slope. 

| 

| 


| Severe: 

| wetness. 
| 

| 

|S1ight. 

| 

| 

|Slight. 

| 

| 

| 
IModerate: 
| wetness, 
{ droughty. 
| 

| 


| Severe: 

| ponding, 

| excess humus. 
| 

| 


| Severe: 

| ponding, 

| excess humus. 
! 

| 


|Severe: 

| ponding, 

| excess humus. 
| 

| 


|Moderate: 
| droughty. 
| 

| 

|Moderate: 
| droughty. 
| 

| 

| 


|Moderate: 
| droughty. 
| 

| 


Golf fairways 


Otter Tail County, Minnesota— Part II 


Recreational Development--Continued 


Map symbol 


| Camp areas 


| Picnic areas 


| Playgrounds 


| Paths and trails 


| Golf fairways 


_ and soil name |__| | j| J  _  _ 


646D: 


680: 


701: 
Runeberg-------- 


705B: 
Nitche---------- 


705C: 
Nitche---------- 


707B: 
Lizzie---------- 


707C2: 
Lizzie---------- 


707D2: 
Lizzie---------- 


I 
| 
| 
| S1ight------------ 
| 
| 


|Moderate: 
| slope. 

| 

| 


| Severe: 
| slope. 


| Severe: 

| wetness. 

| 

| 

| S1igbt------------ 
| 

| 


| Severe: 

| ponding. 
| 

| 


|8119Һ%------------ 


|Б1ідҺ%------------ 
| 
| 
| 
| 


| Moderate: 
| slope. 

| 

| 


| Moderate: 
| віоре. 

| 

| Moderate: 
slope. 


|S1ight------------ 
| 

| 

| 

| Moderate: 

| slope. 

| 

| 


| Severe: 
| slope. 


| 
| 
| 
| S1ight------------ 
| 
| 


|Moderate: 
| slope. 

| 

| 


| Severe: 

| в1оре. 

| 

| 
|S1igbt------------ 
| 

| 

| 


| severe: 

| wetness. 

| 

| 
|S1ight----------—- 
| 

| 


|Беуеке: 

| pending. 

| 

| 
|S1ight------------ 
| 

| 

| 


|S1ight------------ 


|Moderate: 
| slope. 

| 

| 


|Moderate: 
| віоре. 

| 
|Moderate: 
| slope. 


| 

| 

| 

| 
|S1ight------------ 
| 

| 

| 

|Moderate: 

| в1оре. 


|Severe: 
| slope. 


| 
| 
| 
|S1ight------------ 
| 
| 


|Беуеге: 
| slope. 
| 
| 


| Severe: 
| віоре. 
| 
| 


| Moderate: 

| smali stones. 
| 

| 


| Severe: 
| wetness. 


| Severe: 

| ponding. 

| 

| 

|Moderate: 

| slope, 

| small stones. 
| 

|Moderate: 

| slope, 

| small stones. 
| 

|Moderate: 

| в1оре. 

| 

| 

| 


|Беуеке: 
| віоре. 
| 
| 
|Severe: 
| slope. 
| 
| Severe: 
| slope. 


| 

l 

| 

| 
|Moderate: 
| slope. 


| 
| 
|Severe: 
| slope. 
| 
| 
| Severe: 
| віоре. 


slope. 


Severe: 
wetness. 


| Severe: 
| ponding. 


Moderate: 
slope. 


| 

| 

I. 
[Slight. 
| 

| 


|Moderate: 
| slope. 

| 

| 


| Severe: 
| slope. 
| 
| 
|Slight. 
| 
| 
| 


| Severe: 

| wetness. 
| 

| 

|S1ight. 

| 

| 

|Severe: 

| ponding. 
| 

| 


|Moderate: 
| droughty. 
| 

| : 
|Stight. 
| 

| 

| 


|Moderate: 

| large stones, 
| droughty. 

| 

| 


|Moderate: 
| droughty, 
| slope. 

| 

|Moderate: 
| slope. 

| 

|Moderate: 
| large stones, 
| droughty, 
| slope. 

| 

| 

|Slight. 

| 

| 

| 


|Moderate: 
| slope. 

| 

| 

| Severe: 

| slope. 


153 


154 


Recreational Development--Continued 


Soil Survey of 


Map symbol 


| Camp areas 


| Ріспіс агеав 


| Playgrounds 


| Paths and trails 


| Golf fairways 


ава soil name | TO d LLL 


710: 


Friberg--------- 


Weetown--------- 


711B: 


Arvilla--------- 


Sandberg-------- 


Sandberg-------- 


715: 


Bluffcreek------ 


Clearriver------ 


716B: 
Leaflake-------- 


Eagleview------- 


716C: 
Leaflake-------- 


Eagleview------- 


716D: 
Leaflake-------- 


Eagleview------- 


| 

| 

| 

|Severe: 

| wetness. 
| 


| Slight------------ 


|Moderate: 
| droughty. 
| 

| 

| 

|Moderate: 
| slope. 

| 

| 

|Moderate: 
| slope. 

| 

| 

| 

| Slight------------ 
| 

| 


|Moderate: 

| too sandy. 
| 

| 

| 


|Moderate: 

| too sandy. 
| 

| 


|Moderate: 
| too sandy. 


[Moderate: 

| siope, 

| too sandy. 
| 

|Moderate: 

| slope, 

| too sandy. 
| 

| 


| Severe: 
| slope. 
| 
| 


|Severe: 
| slope. 
| 
| 


| 

| 

| 

| Severe: 

| wetness. 


| Slight------------ 
| 
| 


|Moderate: 
| droughty. 
| 

| 

| 

|Moderate: 
| slope. 

| 

| 


|Moderate: 

| slope. 

| 

| 

| 
|S1ight------------ 
| 

| 


|Moderate: 
too sandy. 


| 
| 
| 
| 
|Moderate: 

| too sandy. 


|Moderate: 

| too sandy. 
| 

| 

| 

|Moderate: 

| slope, 

| too sandy. 
| 

|Moderate: 

| віоре, 

| too sandy. 
| 

| 


| Severe: 
| slope. 
| 
| 


|Severe: 
slope. 


| 

| 

| 

|Беуесе: 

| wetness. 

| 

| Moderate: 

| slope, 

| small stones. 


| 

| 

| Moderate: 

| slope. 

| 

|Беуеге: 

| small stones. 
| 

| 

| 

|Severe: 

| slope. 

| 

| 

|Severe: 

| slope, 

| small stones. 
| 

| 


| Moderate: 

| small stones. 
| 

|Moderate: 

| small stones, 
| too sandy. 


|Moderate: 

| slope, 

| too sandy. 

| 

|Moderate: 

| slope, 

small stones. 


|Severe: 
| slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Slight------------ 


Slight------------ 


Slight------------ 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|S1ight------------ 
| 

| 

|Moderate: 

| too sandy. 

| 


|Moderate: 
| too sandy. 


|Moderate: 

| too sandy. 
| 

| 

| 


|Moderate: 

| too sandy. 
| 

| 

|Moderate: 

| too sandy. 
| 

| 

| 


|Moderate: 

| too sandy, 
| в1оре. 

| 

|Moderate: 

| too sandy, 
| slope. 


| 

| 

| 

| Severe: 

| wetness. 
| 

|Slight. 

| 

| 


| 

| 

|Moderate: 

| droughty. 

| 

|Moderate: 

| small stones, 
| droughty. 

| 

| 

|Moderate: 

| droughty, 

| slope. 

| 

|Moderate: 

| small stones, 
| droughty. 

| 

| 


|Moderate: 
| droughty. 
| 

|Severe: 

| droughty. 
| 

| 

| 


|Moderate: 
| droughty. 
| 
| 


| Moderate: 
| droughty. 
| 

| 

| 

|Moderate: 
| droughty, 
| slope. 

| 

| Moderate: 
| droughty, 
| slope. 


Severe: 
slope. 


Severe: 
slope. 


Otter Tail County, Minnesota—Part II 


Recreational Development--Continued 


Map symbol 


| Сатр агеав 


| Ріспіс агеав 


| Playgrounds 


| Paths and trails 


| Golf fairways 


Land soil name | | 0| j j| SSO LL 


718E: 
Naytahwaush----- 


721C: 
Corliss--------- 


721D: 
Corliss--------- 


721E: 
Corliss--------- 


746: 


760C2: 


Chapett--------- 


Sisseton-------- 


760D2: 
Chapett--------- 


Sisseton-------- 


7698: 
Mehurin--------- 


716B: 
Snellman-------- 


Sugarbush------- 


| Severe: 
| віоре. 
| 
| 


| Moderate: 

| too sandy. 
| 

| 

| 


| Moderate: 

| slope, 

| too sandy. 
| 

| 

| Severe: 

| siope. 

| 

| 

| 


| Severe: 

| slope. 

| 

| 

| 

| Severe: 

| ponding. 
| 

| 

| Severe: 

| ponding, 
| excess humus. 
| 

| 


| Moderate: 
| slope. 

| 

| Moderate: 
| slope. 

| 

| 

| Severe: 

| slope. 

| 

| Severe: 

| slope. 


| S1ight------------ 


Г 
| 
| Slight------------ 
| 
| 
| 


| 

| 

| 

|Severe: 

| slope. 

| 

| 
|Moderate: 
| too sandy. 
| 

| 

| 


|Moderate: 

| slope, 

| too sandy. 
| 

| 


|Severe: 
slope. 


Severe: 
slope. 


ponding. 


| 

| 

| 

| 

| 

| 

| 

| 

| 
|Severe: 
| 

| 

| 
|Severe: 

| ponáing, 
| excess humus. 
| 

| 
|Moderate: 
| slope. 

| 
|Moderate: 
| в1оре. 

| 

| 

|Severe: 

| slope. 

| 

|Severe: 

| slope. 

| 

| 


| 

| 

| 

| Severe: 

| slope. 

| 

| 
|Moderate: 
| slope, 

| small stones. 
| 

| 


| Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ponding. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
excess humus, 
ponding. 


Severe: 
slope. 


Severe: 
slope. 


| Severe: 
| slope. 
| 
| Severe: 
| slope. 
| 
| 


|Moderate: 
| в1оре. 

| 

| 


|Moderate: 

| slope, 

| small stones. 
| 

|Moderate: 

| slope. 

| 

| 


| 

| 

| 
|Moderate: 
| slope. 


|Moderate: 
| too sandy. 


|Moderate: 

| too sandy. 
| 

| 

| 


| Moderate: 
| too sandy, 
| віоре. 


Severe: 
slope. 


Severe: 
ponding. 


Severe: 
ponding, 
excess humus. 


Moderate: 
slope. 


Moderate: 
slope. 


| 
| 
| 
| Severe: 
| slope. 


| Severe: 
| droughty. 


| 

| 

|Severe: 

| droughty. 
| 

| 

| 


|Severe: 

| droughty, 
| slope. 

| 

| 


| Severe: 

| droughty, 
| slope. 

| 

| 

| Severe: 

| ponding. 
| 

| 


|Severe: 

| ponding, 

| excess humus. 
| 

| 


|Moderate: 
| slope. 

| 
[Moderates 
| slope. 

| 

| 


| Severe: 
| slope. 
| 
|Severe: 
| slope. 
| 
| 
|Slight. 
| 
| 
| 


|Moderate: 

| large stones. 
| 

| 


|Moderate: 
| large stones, 
| droughty. 
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Recreational Development--Continued 


Soil Survey of 


| 
Map symbol | 


Camp areas 


| Picnic areas 


| Playgrounds 


| Paths and trails 


| Golf fairways 


and soil name | | | 


776C: | 
Snellman-------- |Moderate: 

| slope. 

| 

| 
Sugarbush------- | Moderate: 

| slope. 

| 

i 

| 
776Е: | 
Snellman-------- [Severe: 

| slope. 

| 
Sugarbush------- | Severe: 

| slope. 

| 
711C2: | 
Sisseton------- -|Moderate: 

| slope. 

| 
Heimdal--------- |Moderate: 

| siope. 

| 
77702: 
Sisseton-------- |Severe: 

| slope. 

| 
Heimdal--------- [Severe: 

| slope. 

| 
717Е: | 
Sisseton-------- |Severe: 

| slope. 

| 
Heimdal--------- |Severe: 

| slope. 

| 
778B: | 
Dorset---------- | S1ight--------- 

| 

| 

| 
Corliss--------- |Moderate: 

| too sandy. 

| 

| 
778C: | 
Dorset---------- |Moderate: 

| slope. 

| 

| 
Corliss--------- |Moderate: 

| slope, 

| too sandy. 

| 
7798: | 
Peever---------- | Slight--------- 

| 

| 
Mehurin--------- |S1ight--------- 


Moderate: 
slope. 


slope. 


| 

| 

| 

\ 

| 

| 
|Moderate: 
| 

| 

| 

| 

| 

| Severe: 

| slope. 

| 

| Severe: 
| slope. 
| 

| 


|Moderate: 
| slope. 

| 
|Moderate: 
| slope. 

| 

| 


| Severe: 
| slope. 
| 
| Severe: 
| slope. 
| 
| 


[8еуеге: 
| slope. 
| 

| Severe: 
| slope. 


|Moderate: 

| too sandy. 
! 

| 

| 


|Moderate: 
| slope. 

| 

| 


|Moderate: 

| slope, 

| teo sandy. 

| 

| 
|S1ight------------ 
| 

| 
|Siight------------ 
| 

| 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| slope. 
| 

| 

|Severe: 
| slope. 
| 

| Severe: 
| slope. 
| 

| 

| Severe: 
| slope. 
| 

| Severe: 
| slope. 
| 

| 


|Беуесе: 
| slope. 
| 
| Severe: 
| віоре. 
| 
| 


|Moderate: 

| slope, 

| small stones. 
| 

|Moderate: 

| віоре, 

| small stones. 


Severe: 
slope. 


| 

| 

| 

| 

| 
|Беуеге: 
| slope. 
| 

| 

| 


|Moderate: 
| slope. 

| 

| Moderate: 
| в1оре. 


|Moderate: 
| slope. 

| 

| Moderate: 
| slope. 


|Moderate: 
| slope. 

| 

| Moderate: 
| slope. 

| 

| 


| Severe: 
| slope. 
| 

[Severe: 
slope. 


Moderate: 
too sandy. 


Moderate: 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| 

| 

| Moderate: 

| large stones, 
| slope. 

| 

|Moderate: 

| large stones, 
| droughty, 


|Moderate: 
| slope. 

| 
|Moderate: 
| slope. 

| 

| 

| Severe: 

| в1оре. 

| 

|Severe: 

| slope. 

| 

| 


|Severe: 

| slope. 

| 

| Severe: 

| slope. 

| 

| 
|Moderate: 
| droughty. 
| 

| 


| Severe: 

| droughty. 
| 

| 

| 


[Moderate: 
| droughty, 
| slope. 

| 

| Severe: 
droughty. 


| 
| 
| 
| 
|S1ight. 


| 
| 
| S1ight. 
| 
| 
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Map symbol 


| Camp areas 


Picnic areas 


| Playgrounds 


| Paths and trails 


| Golf fairways 


_and soil name |__| | || 


9028: 
Вагпев---------- 


931C2: 
Formdale-------- 


93102: 
Formdale-------- 


942D2: 
Langhei--------- 


Barnes---------- 


957B2: 


| 
| 
| 
|S1ight------------ 
| 
| 
| 
|S1ight------------ 
| 
| 
| 
| 


|Moderate: 
| slope. 

| 
|Moderate: 
| slope. 

| 

| 


| Moderate: 
| віоре. 

| 
|Moderate: 
| slope. 

| 

| 


| Severe: 

| slope. 

| 

| Severe: 

| slope. 

| 

| 
|Moderate: 
| slope. 

| 
|Moderate: 
| slope, 

| percs slowly. 
| 

| 


| Severe: 
| віоре. 
| 
| Severe: 
| slope. 
| 
| 


| Severe: 
| slope. 
| 
| Severe: 
| в1оре. 
| 
| 


|S1ight------------ 


| 
|S1ight------------ 
| 
| 


|Moderate: 
| slope. 


Moderate: 
| slope. 

| 
| 


Moderate: 
slope. 

| 

Moderate: 
slope. 

| 

| 


Severe: 

slope. 
| 
Severe: 

slope. 
| 
| 


Moderate: 
slope. 

| 

Moderate: 
slope, 

| Percs slowly. 

| 

| 


Severe: 
slope. 
| 
|Severe: 
| slope. 


|Severe: 
slope. 
| 


Severe: 
slope. 


| 
| 
| Slight------------ 
| 
| 
| Slight------------ 
| 
| 


| 

| 

| 

|Moderate: 

| в1оре, 

| small stones. 
| 

|Moderate: 
slope, 

small stones. 


| Severe: 
| slope. 
| 
| 


| Severe: 
| slope. 
| 

| Severe: 
| slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


slope. 


slope. 


[Moderate: 
| slope. 

| 
|Moderate: 
| slope. 


Moderate: 
slope. 


Moderate: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| в1оре. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 
slope. 


Moderate: 
slope. 
Moderate: 


slope. 


Moderate: 
slope. 


| 
| 
| 
|Slight. 
| 
| 
| 
|Slight. 
| 
| 
| 
| 


|Moderate: 
| slope. 

| 
|Moderate: 
| slope. 

| 

| 
|Moderate: 
| slope. 

| 
|Moderate: 
| slope. 

| 

| 


| Severe: 
| slope. 
| 
|Severe: 
| slope. 
| 
| 


|Moderate: 
| slope. 

| 
|Moderate: 
| slope. 

| 

| 

| 

| Severe: 

| siope. 

| 

|Беуеге: 
віоре. 


|Slight. 
| 
| 
|Slight. 
| 
| 
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Recreational Development--Continued 


Soil Survey of 


| 
Map symbol | 


Camp areas 


| Picnic areas 


] Playgrounds 


| Paths and trails 


| Golf fairways 


_and soil name | |) 1 14 2 1 _ 


969C2: | 
Zell------------ |Moderate: 
| slope. 
| 
Rothsay--------- |Moderate: 
| slope. 
| 
96952: ] 
Zell------------ | Severe: 
| slope. 
| 
Rothsay--------- | Severe: 
| slope. 
| 
1015: | 
Udipsamments---- | Severe: 
| too sandy. 
| 
| 
1016: | 
Udorthents------ | Severe: 
| slope. 
| 
1027: | 
Udorthents. | 
| 
1030: 
Pits. 
| 
Udipsamments----|Severe: 
| slope, 
| too sandy. 
| 
1077: | 
Forada---------- | Severe: 
| ponding. 
| 
Leafriver------- | Severe: 
| ponding, 
| excess humus. 
| 
1102B: | 
Chapett--------- | S1ight--------- 
| 
| 
| 
Dorset---------- | Slight--------- 
| 
| 
| 
1102C: 
Chapett--------- |Moderate: 
| slope. 
| 
Dorset---------- |Moderate: 
| slope. 
| 
| 
| 
1103: | 
Clitherall------ |Slight--------- 


| 
| 
| 
|Moderate: 
| slope. 
| 
|Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
too sandy. 


Severe: 
slope. 


slope, 
too sandy. 


Severe: 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ponding, 

| excess humus. 

| 
|S1ight------------ 
| 

| 

| 

| Slight------------ 


Moderate: 
slope. 


| 

| 

| 

| 

| 

| 
|Moderate: 
| slope. 
| 

| 

| 

| 


|S1ight------------ 


| 
| 
| 
| Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
too sandy. 


Severe: 
slope. 


Severe: 
slope, 
too sandy. 


Severe: 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

| excess humus, 
| ponding. 

| 

| 

| Moderate: 

| slope, 

| small stones. 
| 

| Moderate: 

| в1оре, 

| small stones. 
l 

| 

| Severe: 

| slope. 

| 

|Severe: 

| slope. 


| 

| 

| 

|Moderate: 

| small stones. 


|Moderate: 
| slope. 


| 

| Moderate: 
| siope. 

| 

| 

| 


Severe: 
too sandy. 


| 
| 
| 
| 
|Severe: 

slope. 


Severe: 
| too sandy, 
| slope. 

| 

| 

| Severe: 
ponding. 


Severe: 
ponding, 
excess humus. 


Slight------------ 


| Moderate: 
| slope. 

| 
|Moderate: 
| slope. 

| 

| 


|Беуеге: 
| slope. 
| 
| Severe: 
| slope. 
| 
| 


|Moderate: 

| droughty, 
| too sandy. 
| 

| 


| Severe: 
| slope. 


Severe: 
slope. 


Severe: 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

| ponding, 

| excess humus. 
| 

| 

|Slight. 

| 


|Moderate: 

| droughty. 
| 

| 

| 

|Moderate: 

| в1оре. 

| 

|Moderate: 

| droughty, 
| slope. 

| 

| 

| 


|Moderate: 
| droughty. 


Map symbol 
and soil name 


1104B: 


Waukon---------- 


Dorset---------- 


1104C: 


Waukon--------- 


Dorset---------- 


1104D: 


1111: 


1112D: 


Chapett--------- 


Corliss--------- 


1112Е: 


Chapett--------- 


Corliss--------- 


1113: 


Haslie--------- 


Seelyeville---- 


Otter Tail County, Minnesota— Part 11 


| Camp areas 


| S1ight---------- 


| Moderate: 
| віоре. 

| 
|Moderate: 
| slope. 

| 

| 

| 


| Severe: 
| slope. 
| 
| Severe: 
| slope. 
| 
| 


| Slight----------- 


| Severe: 

| wetness. 
| 

| 


| Severe: 

| flooding, 

| ponding, 

| excess humus. 
| 

| 


| Severe: 
| slope. 
| 
| 


| Severe: 
| slope. 
| 
| 
| 


| Severe: 

| siope. 

| 

| Severe: 

| slope. 

| 

l. 

| 

| Severe: 

| ponding, 

| excess humus. 
| 

| Severe: 

| ponding, 

| excess humus. 


Recreational Development--Continued 


| Picnic areas 


[Moderate: 
| slope. 

| 
|Moderate: 
| в1оре. 

| 

| 

| 


|Severe: 
| slope. 
| 
|Беуеге: 
| siope. 
| 
| 


|Б114Һ%----------- 


|Severe: 

| wetness. 
| 

| 


|Severe: 

| ponding, 

| excess humus. 
| 

| 

| 


| Severe: 
| slope. 
| 
| 


|Severe: 
| slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding, 
excess humus. 


| Playgrounds 


| 

| 

| 

|Moderate: 

| slope. 

| 

|Moderate: 

| slope, 

| small stones. 


| Severe: 
| slope. 


| 
| 
| 
| 
|Severe: 
| slope. 
| 

| Severe: 
| slope. 
| 

| 


|Moderate: 
| slope. 

| 

| 


| Severe: 

| wetness. 
| 

| 


|Беуеке: 

| excess humus, 
| ponding, 

| flooding. 

| 

| 


| Severe: 
| slope. 


| 

|Severe: 
| віоре. 
| 
| 
| 


| severe: 

| slope. 

| 

| Severe: 

| slope. 

| 

| 

| 

| Severe: 

| excess humus, 
| ponding. 

| 

| Severe: 

| excess humus, 
| ponding. 


| Paths and trails | 


Moderate: 
slope. 


Moderate: 
Slope. 


Severe: 
wetness. 


| Severe: 

| ponding, 

| excess humus. 
| 

| 

| 


|Moderate: 
| slope. 

| 

| 


| Moderate: 
| too sandy, 
| slope. 


| 

| 

! 

| Severe: 

| ponding, 
| excess humus. 
[ 

| Severe: 

| 

| 

[| 


ponding, 
excess humus. 


| 

| 

l. 
|Slight. 
| 

| 


|Moderate: 
| droughty. 
| 
| 
| 


| Moderate: 
| slope. 

| 

|Moderate: 
| droughty, 
| slope. 

| 

| 


|Severe: 
| slope. 
| 
| Severe: 
| slope. 
l 
| 
|Slight. 
| 
| 
| 


| Severe: 

| wetness. 
| 

| 


| Severe: 

| pending, 

| flooding, 

| excess humus. 
| 

| 


|Severe: 
| slope. 
| 
| 


|Беуеге: 

| droughty, 
| slope. 

| 

| 


| Severe: 

| slope. 

| 

| Severe: 

| droughty, 
slope. 


| 

| 

| 

| Severe: 

| ponding, 
| excess humus. 
| 

| 

| 

| 

| 


ponding, 
excess humus. 


Golf fairways 
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Recreational Development--Continued 


Soil Survey of 


Map symbol | 


Camp areas 


| Picnic areas 


| Playgrounds 


| Paths and trails 


| Golf fairways 


_ and soil name | |j | || 


1113: | 
Cathro---------- | Severe: 
| ponding, 
| excess humus. 
| 
1114: | 
Hangaard-------- | Severe: 
| wetness. 
| 
| 
1120: | 
Rushlake------- -|Moderate: 
| too sandy. 
| 
| 
Hangaard-------- | Severe: 
| wetness. 
| 
| 
1129: 
Lindaas--------- |Severe: 
| wetness. 
| 
| 
1131B: 
Verndale-------- |S1ight--------- 
| 
| 
| 
Abbeylake------- |Moderate: 
| too sandy. 
| 
| 
| 
1136: | 
Nidaros--------- |Severe: 
| ponding, 
| excess humus. 
| 
1149: | 
Hamerly--------- |Moderate: 
| wetness, 
| peres slowly. 
| 
| 
1195A: | 
Sybil----------- |S1ight--------- 
| 
| 
Eagleview------- |Moderate: 
| too sandy. 
| 
| 
211958: | 
Sybil----------- | S1ight--------- 
| 
| 
Eagleview------- |Moderate: 


| too sandy. 


Severe: 
ponding, 
excess humus. 


Severe: 
wetness. 


Moderate: 
too sandy. 


Severe: 
wetness. 


|Moderate: 
| wetness, 
| percs slowly. 


| Moderate: 
| too sandy. 


| 

| 

| 

| 

| Severe: 

| ponding, 

| excess humus. 


[Moderate: 

| wetness, 

| рессв slowly. 
| 

| 

| 
[S1ight------------ 
| 

| 

|Moderate: 

| too sandy. 

| 

| 

| 

| Slight------------ 
| 

| 

|Moderate: 

| too sandy. 

| 

| 


Severe: 
excess humus, 
ponding. 


Severe: 
wetness. 


|Moderate: 

| small stones, 
| too sandy. 

| 

| Severe: 

| wetness. 


| 

| 

| 
|Беуеге: 
| wetness. 
| 

| 

| 


|Moderate: 

| slope, 

| small stones. 
| 

| Moderate: 

| slope, 

| small stones, 
| too sandy. 

| 

| 

| Severe: 

| excess humus, 
| ponding. 

| 

| 


|Moderate: 

| wetness, 

| percs slowly. 
| 

| 

| 
|S1ight------------ 
| 

| 

|Moderate: 

| small stones, 
| too sandy. 

| 

| 


|Moderate: 

| slope. 

| 

|Moderate: 

| s1ope, 

| small stones. 


| 

| 

| 

| Severe: 

| ponding, 
| excess humus. 
| 

| 


| Severe: 
| wetness, 


| 
| 
| 
|Moderate: 

| too sandy. 


| Severe: 

| wetness. 
| 

| 

| 


[Moderate: 
| wetness. 


| 

| 

| 

| 

| 

| 
|Moderate: 
| too sandy. 
| 

| 

| 

| 


| Severe: 

| ponding, 

| excess humus. 
| 

| 


|Moderate: 

| wetness. 

| 

| 

| 

| 

| Slight------------ 
| 

| 


|Moderate: 
| too sandy. 


Moderate: 
too sandy. 


ponding; 
excess humus. 


| 
| 
| 
| 
| 
| 
| 
| Severe: 

| wetness, 
| droughty. 
| 

| 

| Severe: 

| droughty. 
| 

| 


| Severe: 

| wetness, 
| droughty. 
| 

| 


|Moderate: 
| wetness. 
| 
| 
| 


|Moderate: 
| droughty. 
| 
| 


|Severe: 
droughty. 
ghty 


| 
| 
| 
| 
| Severe: 


| ponding, 
| excess humus. 


|Moderate: 
| wetness. 


| 

| 

| 

| 

|Moderate: 
| droughty. 
| 

|Moderate: 
| droughty. 
| 


|Moderate: 
| droughty. 
| 

[Moderate: 
droughty. 


Otter Tail County, Minnesota—Part 1 


Recreational Development--Continued 


| 
Map symbol | 


Camp areas 


| Picnic areas 


| Playgrounds 


| Paths and trails 


| Golf fairways 


and soil name | | 


11950: | 
Sybil----------- | Moderate: 
| siope. 
| 
| 
Eagleview------- |Moderate: 
| slope, 
| too sandy. 
| 
1195E: | 
Sybil----------- | Severe: 
| slope. 
| 
Eagleview------- | Severe: 
| slope. 
| 
| 
1196B: | 
Lida------------ | S1ight---------- 
| 
| 
| 
Two Inlets------ |Moderate: 
| small stones. 
| 
| 
| 
1196С: | 
Lida------------ |Moderate: 
| slope. 
| 
| 
| 
Two Inlets------ |Moderate: 
| slope, 
| small stones. 
| 
| 
1196Е: | 
Lida------. | Severe: 
| slope. 
| 
Two Inlets------ | Severe: 
| slope. 
| 
| 
1196F: | 
Lida-------. ----|Severe: 
| siope. 


Two Inlets------|Severe: 


| slope. 
| 
| 
1200: | 
Egglake--------- | Severe: 
| wetness. 


Moderate: 
slope. 


Moderate: 
slope, 
too sandy. 


Severe: 
slope. 


Severe: 
slope. 


| 
| 
| 


|Moderate: 

| small stones. 
| 

| 

| 

| 


|Moderate: 
| slope. 

i 

| 

| 


|Moderate: 
| slope, 
small stones. 


slope. 


| Severe: 
| slope. 
| 

|Severe: 
| slope. 


| 


| 

| 

| Severe: 
| wetness. 
l 


| 
| 
| 
| Severe: 
| slope. 
| 
| 
| Severe: 


| slope. 


Severe: 
slope. 


Severe: 
slope. 


| Moderate: 
| slope. 

| 

| 


|Severe: 
| small stones. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


| Severe: 

| slope, 

| small stones. 
| 

| 

| Severe: 

| slope. 

| 

| Severe: 

| slope, 

| small stones. 
| 

| 


| Severe: 
| wetness. 


|Moderate: 
| too sandy. 


| 
| 
| 


|Moderate: 

| slope. 

| 

|Moderate: 

| too sandy, 
| в1оре. 


|Moderate: 
| slope. 

| 
|Moderate: 
| slope. 


| 

| 

| Severe: 
| siope. 
| 


| Severe: 
| slope. 


| 

| 

| Severe: 
| wetness. 
| 


|Moderate: 
| droughty, 
| slope. 

| 

[Moderate: 
| droughty, 
| slope. 

| 

| 


| Severe: 
| віоре. 
| 
| Severe: 
| віоре. 
| 
| 
| 


|Moderate: 

| large stones, 
| droughty. 

| 

|Moderate: 

| small stones, 
| droughty, 

| віоре. 

| 

| 


|Moderate: 

| large stones, 
| droughty, 

| віоре. 

| 

|Moderate: 

| small stones, 
| droughty, 

| slope. 

| 

| 


|Severe: 
| slope. 
| 

| Severe: 
| slope. 


Severe: 
slope. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| в1оре. 
| 
| 
| 
| 
| 
| 


Severe: 
wetness. 
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Recreational Development--Continued 


Soil Survey of 


Map symbol | 


Camp areas 


| 


| Picnic areas 


| Playgrounds 


| Paths and trails 


| Golf fairways 


Lad soi nae | TE |o poo 


12088: 
Naytahwaush----- | Slight-------- 
| 
| 
Mahkonce-------- |S1ight-------- 
| 
| 
1209C: | 
Naytahwaush----- | Moderate: 
| siope. 
| 
1212B: | 
Mahkonce-------- | S1ight-------- 
| 
| 
1214: [ 
Mustinka-------- | Severe: 
| wetness. 
| 
1215: | 
Pinelake------- - | Severe: 
| wetness. 
| 
1216B: | 
Egglake--------- | Severe: 
| wetness. 
! 
Wykeham--------- | Slight-~------ 
| 
| 
| 
1217Е: | 
Waukon---------- | Severe: 
| slope. 
| 
Lida------------ | Severe: 
| slope. 
| 
12188: і 
Snellman-------- |S1ight-------- 
| 
| 
| 
Lida------------ |Slight-------- 
| 
| 
| 
12186: | 
Snellman-------- |Moderate: 
| slope. 
| 
| 
Lida------------ | Moderate: 
| slope. 
| 
| 
| 
1218E: | 
Snellman-------- | Severe: 
| slope. 
| 
Lida------------ | Severe: 
| slope. 


|Moderate: 

| slope. 

| 

| 
|S1light------------ 
| 

| 

| 


|Беуеге: 
| wetness. 


|Беуеге: 
| wetness. 


| Severe: 
| wetness. 


| 


|S1ight------------ 


| 
| 
| 
| 
|Беуеге: 
| slope. 
| 
| Severe: 
| slope. 
| 
| 


|S1ight------------ 


|Moderate: 
| slope. 

| 

| 


| Moderate: 
slope. 


slope. 


Severe: 


| 

| 

| 

| 

| 
|Беуеге: 
| 

| 

| 

| slope. 
| 


| Severe: 

| slope. 

| 
|Moderate: 
| slope. 

| 

| 


| Severe: 
| slope. 
| 
| 


|Moderate: 
| slope. 

| 

| 


|Severe: 

| wetness. 
| 

| 


| Severe: 

] wetness. 
| 

| 

| Severe: 

| wetness. 
| 

| Moderate: 
| siope, 

| smail stones. 
| 

| 


| Severe: 
| slope. 
| 
| Severe: 
| siope. 
| 
| 


| Moderate: 

| slope, 

| small stones. 
| 

| Moderate: 

| slope. 

| 

| 

| 


| Severe: 
| slope. 
| 
| 


| Severe: 
| в1оре. 


slope. 


wetness, 


т 
H 
᾿νε 
a 
- 
Ф 

' 

L| 

І 

' 

' 

i 

1 

1 

! 

1 

[ 


| Severe: 

[ wetness. 
| 

| 


| Severe: 
| wetness, 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


| Slight. 


|Moderate: 
| slope. 

| 

| 

| S1ight. 

| 

| 

| 


| Severe: 
| wetness. 


| Severe: 
| wetness. 


| Severe: 
| wetness. 


|Slight. 


Severe: 
slope. 


Severe: 
slope. 


|Мойега+е: 

| large stones. 
| 

| 

| Moderate: 

| large stones, 
| droughty. 

| 

| 


|Moderate: 

| large stones, 
| slope. 

| 

[Moderate: 

| large stones, 
| droughty, 

| slope. 

| 

| 


|Severe: 
| slope. 
| 

|Severe: 
| віоре. 


Otter Tail County, Minnesota— Part il 


Recreational Development--Continued 


Map symbol 


| Сашр агеав 


| Picnic areas 


| Playgrounds 


| Paths and trails 


| Golf fairways 


ай soil name | рр 


1218F: 
Snellman-------- 


1219C: 
Sandberg-------- 


Sverdrup-------- 


1221B: 


Sverdrup-------- 


Sandberg-------- 


1223D: 
Sandberg-------- 


Urness---------- 


1230: 


Haslie---------- 


Nidaros--------- 


1232В: 
Chapett--------- 


1232E: 
Chapett--------- 


| 
| 
| 
| Severe: 
| віоре. 
| 
| Severe: 
| slope. 
| 
| 


|Moderate: 
| slope. 

| 

| 


|Moderate: 

| slope. 

| 

| 

| 
|S1light------------ 
| 

| 


|Moderate: 

| small stones. 
| 

| 

| 


|Беуеге: 
| віоре. 
| 
| 
|Severe: 
| slope. 
| 
| 


|Беуесе: 

| ponding. 
| 

| Severe: 

| ponding, 
| excess humus. 
| 

| Severe: 

| ponding. 
| 

| 


| Severe: 

| ponding, 

| excess humus. 
| 

|Severe: 

| ponding, 

| excess humus. 
| 

| 
|S1ight------------ 
| 

| 

| 

| 


| Severe: 
| slope. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


|S1ight------------ 
| 
| 


|Moderate: 
| small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
ponding. 


| Severe: 

| ponding, 

| excess humus. 
| 

| Severe: 

| ponding. 

| 

| 


| Severe: 

| ponding, 

| excess humus. 
| 

|Беуеге: 

| ponding, 

| excess humus. 
| 

| 
|S1ight------------ 
| 

| 

| 

| 


| Severe: 
| slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope, 
small stones. 


Severe: 
slope. 


|Moderate: 

| slope. 

| 

| Severe: 

| small stones. 


| 

| 

| Severe: 

| slope, 

| small stones. 
| 

|Severe: 

| slope. 


| 

| 

| Severe: 

| ponding. 
| 

| Severe: 

| excess humus, 
| ponding. 
| 

|Беуеге: 

| ponding. 
| 

| 


|Severe: 

| excess humus, 
| ponding. 

| 

|Severe: 

| excess humus, 
| ponding. 

| 

| 

| Moderate: 

| slope, 

| small stones. 
| 

| 


| Severe: 
| siope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Moderate: 


| Severe: 

| ponding. 
| 

| Severe: 

| ponding, 
| excess humus. 
| 

| Severe: 

| ponding. 
| 

| 


|Severe: 

| ponding, 

| excess humus. 
| 

|Severe: 

| ponding, 

| excess humus. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| Severe: 

| slope. 

| 

| 

| Moderate: 

| small stones, 
| droughty. 

| 

| Moderate: 

| droughty, 

| slope. 

| 

| 


| Moderate: 
| droughty. 
| 

|Moderate: 
| small stones, 
| droughty. 
| 

| 

| Severe: 

| slope. 

| 

| 

| Severe: 

| slope. 

| 

| 

| Severe: 

| ponding. 
| 

| Severe: 

| ponding, 
| excess humus. 
| 

| Severe: 

| ponding. 
l 

| 


| Severe: 

| ponding, 

| excess humus. 
| 

| Severe: 

| ponding, 

| excess humus. 
| 

| 


|S1ight. 


Severe: 
slope. 
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Recreational Development--Continued 


Soil Survey of 


Map в 


ymbol 


| Camp areas 


| Picnic areas 


| Playgrounds 


| Paths and trails 


| Golf fairways 


and soil name | | 


1234B: 


1237: 


Dorset- 


1250C: 


Abbeyla 


Verndal 


1259: 
Hamerly 


Mustink 


1275B: 


1275C: 


ke------- 


|S1ight---------- 


| S1ight---------- 


| Severe: 
| wetness. 


| Severe: 

| ponding. 
| 

| 


| Severe: 
| wetness. 


|Беуеке: 

| віоре. 

| 

| 

| Severe: 

| slope. 

| 

| 
|Moderate: 
| slope, 

| too sandy. 
| 

| Moderate: 
| slope. 

| 

| 

| 


|Moderate: 

| wetness, 

| рессв slowly. 
| 

| severe: 

| wetness. 


| Severe: 

| ponding. 
| 

| 


| Moderate: 
| slope. 

| 

| Severe: 

| ponding. 


| S1ight---------- 


|Slight---------- 


[Severe: 

| wetness. 
| 

| 


| Severe: 

| ponding. 
| 

| 


|Severe: 

| wetness. 
| 

| 


| Severe: 
| slope. 


| Moderate: 

| slope, 

| too sandy. 
| 

| Moderate: 

| віоре. 

| 

| 

| 


|Moderate: 

| wetness, 

| percs slowly. 
| 

|Severe: 

| wetness. 


|S1ight---------- 


| Severe: 

| ponding. 
| 

| 


| Moderate: 
| slope. 

| 

| Severe: 

| ponding. 


|Moderate: 
| slope. 

| 
|Moderate: 
| slope, 

| small stones. 
| 

| 

| Severe: 

| wetness. 
| 

| 

| Severe: 

| ponding. 
| 

| 

| Severe: 

| wetness. 
| 

| 


| Severe: 
| slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


| Moderate: 

| wetness, 

| percs slowly. 
| 

| Severe: 

| wetness. 

| 

| 


| Moderate: 

| slope, 

| small stones. 
| 

|Severe: 

| ponding. 

| 

| 


| Severe: 

| slope. 

| 

|Severe: 

| ponding. 


wetness. 


Severe: 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 


|Moderate: 

| too sandy, 
| s1ope. 

| 

|Moderate: 

| віоре. 

| 

| 


|Moderate: 
| too sandy. 


| Moderate: 
| wetness. 


| Severe: 
| wetness. 


| Severe: 

| ponding. 

| 

| 
[Slight------------ 
| 

| 


|Severe: 
| ponding. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

| droughty, 
| slope. 

l 

|Беуесе: 

| slope. 

| 

| 

|Беуеге: 

| droughty. 
| 

| 

[Mederate: 
| droughty, 
| slope. 

i 

| 


[Moderate: 
| wetness. 
| 
| 


[8еуеге: 

| wetness. 
| 

| 

|Slight. 

| 

| 

| 


| Severe: 

| ponding. 
| 

| 


|Moderate: 
| slope. 

| 

|Беуегез 

| ponding. 


Otter Tail County, Minnesota— Part Il 


Recreational Development--Continued 


| 
Map symbol | 


Camp areas 


| Picnic areas 


| Playgrounds 


| Paths and trails 


| Golf fairways 


and soil name | | ___ ا‎ mu 


1276: | 
Knute----------- |S1ight--------- 
| 
| 
Brandsvold------ | Severe: 
| wetness. 
| 
12770: | 
Corliss--------- | Severe: 
| віоре. 
| 
| 
Sverdrup-------- | Severe: 
| slope. 
| 
1289: | 
Knute----------- | S1ight--------- 
| 
| 
1290: | 
Brandsvold------ | Severe: 
| wetness. 
| 
1291: | 
Sedgeville------ | Severe: 
| flooding, 
| ponding. 
| 
1293: | 
Sedgeville------ | Severe: 
| flooding, 
| wetness. 
| 
1304A: | 
Glyndon--------- |Moderate: 
| wetness. 
| 
1307: ] 
Rushlake-------- | Severe: 
| too sandy. 
| 
1317: | 
Vallers------- --|Severe: 
| wetness. 
| 
1319B: | 
Rockwood-------- | Slight--------- 
| 
| 
| 
1319C: | 
Rockwood-------- |Moderate: 
| slope. 
| 
| 
1319D: ] 
Rockwood-------- | Severe: 
| віоре. 
| 
1320B: | 
Blowers--------- | Slight--------- 


| Severe: 

| wetness. 
| 

| 


| Severe: 
| slope. 
| 
| 


| Severe: 

| slope. 

| 

| 

| Slight---~-------- 
| 

| 

| 


| Severe: 
| wetness. 


| Severe: 
| ponding. 


| 


| 

| 

|Severe: 

| wetness. 
| 

| 

| 


|Moderate: 
| wetness. 
| 
| 


[8еуеге: 

| teo sandy. 
| 

| 


|Severe: 

| wetness. 
| 

| 
[S1ight------------ 
| 

| 

| 

| 
|Moderate: 
| slope. 

| 

| 

| 


| Severe: 

| slope. 

| 

| 
|S1ight------------ 
| 

| 

| 


| Moderate: 

| small stones. 
| 

| Severe: 

| wetness. 

| 

| 


| Severe: 
| slope. 
| 
| 


|Severe: 
| slope. 
| 
| 


|Moderate: 

| small stones. 
| 

| 


| Severe: 

| wetness. 
| 

| 


| Severe: 

| ponding, 
| flooding. 
| 

| 

| Severe: 

| wetness. 
| 

| 

| 


|Moderate: 
| wetness. 
| 
| 


| Severe: 

| too sandy. 
| 

| 


| Severe: 

| wetness. 
| 

| 


|Moderate: 

| slope, 

| small stones. 
| 

| 


| Severe: 
| slope. 


| 

| 

| 

| Severe: 
| slope. 

| 

| 
[Moderate: 
| slope, 


| small stones. 


wetness. 


|Moderate: 

| too sandy, 
| slope. 

l 

|Moderate: 

| віоре. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 
wetness. 


Severe: 
too sandy. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| Moderate: 
| 
І 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| slope. 


| 

| 

] Я 
|S1ight. 
| 

| 


| severe: 

| wetness. 
| 

| 


| Severe: 
| droughty, 
| slope. 
| 

| Severe: 
| slope. 
| 

| 
|Slight. 
| 

| 

| 


|Severe: 

| wetness. 
| 

| 


|Беуеге: 

| ponding, 
| flooding. 
| 

| 

|Severe: 

| wetness. 
| 

| 

| 


|Moderate: 
| wetness. 


| Severe: 

| droughty. 
| 

| 


|Severe: 
| wetness. 


|Moderate: 

| large stones. 
| 

| 

| 


|Moderate: 

| large stones, 
| slope. 

| 

| 


| Severe: 
| siope. 
| ; 
| 


|Moderate: 
| large stones. 
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Recreational Development--Continued 


Soil Survey of 


| 
Map symbol | 


Camp areas 


| Picnic areas 


1 Playgrounds 


| Paths and trails 


j Golf fairways 


ава soil name | Шр 


1321: | 
Paddock--------- |Severe: 

| wetness. 

| 

| 
Becida------- ~-- | Severe: 

| wetness. 

| 
1322: | 
Wolverton------- |S1ight-------- 

| 
1324B: | 
Heimdal------- --|S1ight-------- 

| 

| 

| 
Sisseton-------- |S1ight-------- 

| 

| 
1338: | 
Oakcreek-------- [S1ight-------- 

| 

| 
1339: | 
Borup----------- | Severe: 

| ponding. 

| 
1340: | 
Bluffcreek------ |S1ight-------- 

| 

| 
Epoufette------- | Severe: 

| wetness. 

| 

| 
1341: | 
Clitherall------ |S1ight-------- 

{ 

| 

| 
Wykeham--------- |S1ight-------- 

| 

| 

| 
1342: | 
Pinelake-------- |Severe: 

| wetness. 

| 
Brandsvold------ |Severe: 

| wetness. 

| 
13436: | 
Lida------«----- | Moderate: 

| slope. 

| 

| 

| 
Almora---------- |Moderate: 

| slope. 

| 
Lizzie---------- [Moderate: 

| slope. 


l 

| 

| 
|Moderate: 
| wetness, 
| percs slowly. 
| 

| 

| 

| 

| 


5еуеге: 
wetness. 


|S1ight------------ 
| 
| 
|S1ight------------ 
| 
| 
| 


| Slight------------ 


| severe: 

| ponding. 

| 

| 
|S1ight------------ 
| 

| 


|Severe: 

| wetness. 
| 

| 

| 
|S1ight------------ 
| 

| 

| 

|Slight Swe πο تنک‎ 
| 

| 

| 

I 

|Беуеге: 

| wetness. 
| 

| Severe: 

| wetness. 
| 

| 


|Moderate: 
| slope. 

| 

| 

| 


|Moderate: 
| slope. 

| 
|Moderate: 
| slope. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
|Беуеге: 

| wetness. 

| 

| 
|S1ight------------ 


|Moderate: 

| slope, 

| small stones. 
| 

|Moderate: 

| slope. 

| 

| 


|Moderate: 

| small stones. 
| 

| 


|Severe: 

| ponding. 
| 

| 


|Moderate: 

| small stones. 
| 

| Severe: 

| small stones, 
| wetness. 

| 

| 


(Moderate: 

| slope, 

| small stones, 
| 

|Moderate: 

| slope, 

| small stones. 
| 

| 

|Severe: 

| wetness. 

| 

| Severe: 

| wetness. 

| 

| 


|Беуеге: 
| slope. 
| 
| 
| 
| Severe: 
| slope. 
| 
| Severe: 
| slope. 


Moderate: 
wetness. 


Severe: 
wetness. 


[Slight------------ 


[Severe: 

| ponding. 

| 

| 
|Slight------------ 
| 

| 

|Severe: 

| wetness. 


|Severe: 

| wetness. 
[ 

| Severe: 

| wetness. 


| 

| 

| 
|Moderate: 
| large stones, 
| wetness. 
| 

| Severe: 

| wetness. 
| 

| 

|S1ight. 

| 

| 

|S1ight. 

| 

| 

| 

|Slight. 

| 

| 

| 

|Slight. 

| 

| 

| 


|Severe: 

| ponding. 
| 

| 


[Moderate: 

| droughty. 
| 

|Беуеге: 

| wetness. 

| 

| 

| 


|Moderate: 
| droughty. 
| 

| 

|Slight. 

| 

| 

| 

| 

|Severe: 

| wetness. 


| Severe: 


'| wetness. 


| Moderate: 

| large stones, 
| droughty, 

| slope. 

| 

|Moderate: 

| slope. 

| 

|Moderate: 

| slope. 


Otter Tail County, Minnesota—Part {| 


Recreational Development--Continued 


Map symbol 


] Сашр ахеав 


| Picnic areas 


| Playgrounds 


| Paths and trails 


| Golf fairways 


and soil name || j J 


1344B: 


1345: 


1347B: 
Kandota--------- 


1350: 
Brandsvold------ 


1351: 
Bluffton-------- 


1365: 
Hillview-------- 


1396: 
Sedgeville------ 


Nidaros 


| S1ight-.---------- 


| 
| 
|S1ight------------ 
| 
| 


|Severe: 

| ponding, 

| excess humus. 

| 

| 
[S1ight------------ 
| 

| 

| 

| 
|S1ight------------ 
| 

| 

| 


{8еуеге: 
| wetness. 


| Severe: 

| wetness. 
| 

| 

| Severe: 

| ponding. 
| 

| 

| Severe: 

| wetness. 
| 

| 

| Severe: 

| flooding, 
| ponding. 
| 

| Severe: 

| ponding, 
| excess humus. 
| 

|Severe: 

| ponding. 


| 
| 
| 
|S1ight------------ 
| 
| 
| 
|S1ight-------.---- 
l 
| 
| 


| Severe: 

| ponding, 

| excess humus. 
| 

| 


[Slight------------ 


| Severe: 

| wetness. 
| 

| 


| Severe: 

| wetness. 
| 

| 


| Severe: 

| ponding. 
| 

| 

| Severe: 

| wetness. 
| 

| 

| Severe: 

| ponding. 
| 

| 

| Severe: 

| ponding, 
| excess humus. 
| 

| Severe: 

| ponding. 


| 

| 

| 
|Moderate: 
| slope. 

| 

| 
|Moderate: 
| slope, 

| small stones. 
| 
|Moderate: 
| slope. 

| 

| 


|Moderate: 
| small stones. 


i 

| 

| Severe: 

| excess humus, 
| ponding. 

| 

| 


|Moderate: 
| slope, 

| small stones. 
| 

| 

| Moderate: 
| small stones. 
| 

| 

| Severe: 

| wetness. 
| 

| 

| Severe: 

| wetness. 
| 

| 

| Severe: 

| ponding. 
| 

| 


| Severe: 

| wetness. 
| 

| 

| Severe: 

| ponding, 
| flooding. 
| 

| Severe: 

| excess humus, 
| ponding. 
| 

| Severe: 

| ponding. 


| 

| 

| Severe: 

| ponding, 

| excess humus. 


| 
| 
| 
| 
|S1ight------------ 
| 
| 
| 
| 


Severe: 

| wetness. 
| 

| 

| Severe: 

| wetness. 
| 

| 

| Severe: 

| ponding. 
| 

| 

| Severe: 

| wetness. 
| 

| 

| Severe: 

| ponding. 
| 

| 

| Severe: 

| ponding, 
| excess humus. 
| 

| Severe: 

| ponding. 


| 

| 

MN 
|Moderate: 
| large stones, 
| droughty. 
| 

|Slight. 

| 

| 

| 

|Slight. 

| 

| 

| 


|Moderate: 
| droughty. 
| 

|Slight. 

| 

l 

| Severe: 

| ponding, 
| excess humus. 
| 

| 

{Slight. 

| 

| 

| 

| 

|Slight. 

| 

| 

| 

|Беуеге: 

| wetness. 
| 

| 

|Беуеге: 

| wetness. 
| 

| 


| Severe: 

| ponding. 
| 

| 

|Severe: 

| wetness. 
| 

| 


|Беуеге: 

| ponding, 

| flooding. 

| 

| Severe: 

| ponding, 

| excess humus. 
| 

| Severe: 

| ponding. 


167 


168 


Map symbol 
and soil name 


1397: 


Benidji--------- 


1825B: 
Seelyeville----- 


1874: 
Radium---------- 


| Camp areas 


| 

| 

|Moderate: 

| too sandy. 
| 

| 

| 

| 

| Severe: 

| wetness, 

| excess humus. 
| 

| 


|Moderate: 
| too sandy. 


|Severe: 
| wetness. 


|Slight------------ 


Recreational Development--Continued 


| Picnic areas 


Moderate: 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 

| wetness, 

| excess humus. 
| 

| 

[Moderate: 

| too sandy. 


| Severe: 
| wetness. 


| Playgrounds 


| 

| 

| 

|Модегаёе: 

| slope, 

| small stones, 
| too sandy. 


| 

| 

| Severe: 

| excess humus, 
| wetness. 


|Moderate: 
| toe sandy. 


|Severe: 
| wetness. 


|Moderate: 
| small stones. 


| Paths and trails 


Moderate: 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
|Беуеге: 

| wetness, 

| excess humus. 
| 

| 

|Moderate: 

| too sandy. 


| Severe: 

| wetness. 
| 

| 


|S1ight------------ 


| Golf fairways 


| 

| 

| 

|Moderate: 
| droughty. 
| 

| 

| 

| 


| Severe: 
| wetness, 
| excess humus. 


| Severe: 

| droughty. 
| 

| 


[Severe: 
| wetness. 


[Moderate: 
| droughty. 


ب اا A‏ ا ا 22-1 
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The diverse geological and soil features in Otter Tail 
County can provide diverse habitat for a variety of 
wildlife species when managed effectively. The kind 
and abundance of wildlife are dependent upon the 
amounts and distribution of food, cover, and water. 
Changes in land use patterns can have a direct 
influence on the population of wildlife species. Wildlife 
habitat can be created or improved by planting 
desirable vegetation, maintaining existing plant cover, 
or promoting the natural regeneration of vegetation. 
Knowledge of soil hazards and limitations is helpful in 
developing, managing, and protecting wildlife areas. 

Throughout the county are wildlife management 
areas, waterfowl production areas, and game refuges 
that are managed and administered by the Minnesota 
Department of Natural Resources or the U.S. Fish and 
Wildlife Service. 

Areas of soils that formed in glacial till and 
glaciolacustrine sediments under prairie vegetation 
are dominantly used as cropland but include small to 
large wetlands. These wetland areas provide waterfowl 
nesting areas and are used during the fall waterfowl 
migration. The wetlands and adjacent areas provide 
the habitat elements for upland game birds and other 
wildlife species. Wetland areas that support cattails 
and willows provide winter protection for upland game 
birds that may nest nearby. Because of the intense 
agricultural usage in this part of the county, additional 
food plots and habitat may be needed. Some of the 
common game species in the wildlife management 
areas, waterfowl production areas, and game refuges 
are ducks, geese, ring-necked pheasants, prairie 
chickens, Hungarian partridge, and white-tailed deer. 

Areas of soils that formed in outwash under 
dominantly prairie vegetation are primarily used as 
cropland but include scattered small woodlots in 
conjunction with small marshes and wet depressions. 
These areas are well suited to waterfowl, upland game 
birds, and game animals, such as ducks, geese, ring- 
necked pheasants, Hungarian partridge, fox, rabbits, 
squirrels, and white-tailed deer. The wetlands provide 
nesting areas and protection for waterfowl, and the 
adjacent cropland and wooded areas provide food. 

Soils that formed under dominantly forest 


vegetation on gently rolling to steep moraines, till 
plains, and outwash plains are currently about 35 
percent forested. The forested areas provide habitat 
for such wildlife species as white-tailed deer, black 
bear, squirrels, ruffed grouse, and rabbits. Wild turkeys 
have recently been introduced into some of the larger 
forested areas in the south-central part of the county. 
Wetlands in these areas provide habitat for furbearers 
and various types of waterfowl, such as small flocks of 
mallards or wood ducks (fig. 5). 

Generally, in the eastern two-thirds of the county, 
beaver have become a problem by blocking culverts, 
small streams, and drainage ditches. These blockages 
result in water backing over roads and farm fields. 

In the eastern half of the county there have been 
sightings of bald eagles and some moose, coyotes, 
and timberwolves. 

Soils affect the kind and amount of vegetation that 
is available to wildlife as food and cover. They also 
affect the construction of water impoundments. If food, 
cover, or water is missing, inadequate, or inaccessible, 
wildlife will be scarce or will not inhabit the area. 

If the soils have potential for habitat development, 
wildlife habitat can be created or improved by planting 
appropriate vegetation, properly managing the existing 
plant cover, and fostering the natural establishment of 
desirable plants. 


Elements of Wildlife Habitat 


The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and 
seed-producing herbaceous plants used by wildlife. 
Examples are corn, soybeans, wheat, oats, and 
barley. 

Grasses and legumes are domestic perennial 
grasses and herbaceous legumes planted for wildlife 
food and cover. Examples are bromegrass, timothy, 
orchardgrass, clover, alfalfa, wheatgrass, and birdsfoot 
trefoil. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds, that 
provide food and cover for wildlife. Examples are 
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Soil Survey of 


Figure 5.—An area of Haslie and Nidaros soils, ponded, provides good habitat for waterfowl, furbearers, and other wetland species. 


bluestems, indiangrass, blueberry, goldenrod, 
lambsquarters, dandelions, blackberry, ragweed, 
wheatgrass, and nightshade. 

The major soil properties affecting the growth of 
grain and forage crops and wild herbaceous plants are 
depth of the root zone, texture of the surface layer, the 
amount of water available to plants, wetness, salinity, 
and flooding. The length of the growing season also is 
important. 

Hardwood trees and woody understory produce 
nuts or other fruit, buds, catkins, twigs, bark, and 


foliage that wildlife eat. Examples are oak, poplar, box 
elder, birch, maple, green ash, willow, and American 
elm. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Examples of fruit- 
producing shrubs that are suitable for planting on soils 
that have good potential for these plants are hawthorn, 
honeysuckle, American plum, redosier dogwood, 
chokecherry, serviceberry, silver buffaloberry, and 
crabapple. 

Coniferous plants are cone-bearing trees, shrubs, 


Otter Tail County, Minnesota—Part II 


and ground cover that provide habitat or supply food in 
the form of browse, seed, or fruit-like cones. Examples 
are pine, spruce, cedar, and tamarack. 

The major soil properties affecting the growth of 
hardwood and coniferous trees and shrubs are depth 
of the root zone, the amount of water available to 
plants, and wetness. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. 

Wetland plants produce food or cover for wetland 
wildlife. Examples of these plants are smartweeds, 
wild millet, rushes, sedges, bulrushes, wild rice, 
arrowhead, waterplantain, cattail, prairie cordgrass, 
bluejoint grass, asters, and beggarticks. 

The major soil properties affecting wetland plants 
are texture of the surface layer, wetness, acidity or 
alkalinity, and slope. 

Shallow water areas have an average depth of less 
than 5 feet. They are useful as habitat for some wildlife 
species. They are naturally wet areas or are created 
by dams, levees, or water-control measures in 
marshes or streams. Examples are waterfowl feeding 
areas, wildlife watering developments, beaver ponds, 
and other wildlife ponds. 

The major soil properties affecting shallow water 
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areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. 


Kinds of Wildlife Habitat 


Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, and shrubs. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these 
areas include Hungarian partridge, ring-necked 
pheasant, sharp-tailed grouse, meadowlark, field 
sparrow, killdeer, cottontail rabbit, and red fox. 

Habitat for woodland wildlife consists of areas of 
hardwoods or conifers or a mixture of these and 
associated grasses, legumes, and wild herbaceous 
plants. The wildlife attracted to this habitat include wild 
turkey, ruffed grouse, thrushes, woodpeckers, owls, 
tree squirrels, porcupine, raccoon, white-tailed deer, 
black bear, and moose. 

Habitat for wetland wildlife consists of open, marshy 
or swampy shallow water areas, bogs, or flood plains 
that support water-tolerant plants. The wildlife attracted 
to this habitat include ducks, geese, herons, bitterns, 
rails, kingfishers, muskrat, otter, mink, and beaver. 
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Wildlife Habitat 
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(See text for definitions of terms used in this table. Absence of an entry indicates that no rating is 


applicable) 
| Potential for habitat elements [Potential as habitat for-- 
Map symbol | Grain | | Wild | | 1 | | | 9pen- | Wood- | 
and soil name | апа |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land | land | Wetland 
| seed | and | ceous| wood | erous] |plants | water | wild- | wild- | wild- 
crops |legumes| plants| trees plants ` агеав life life life 
| | | | | | | | | | | 
| | | | | | | | | | | 
7A, 7B: | | | | | | | | | | | 
Hubbard--------- | Poor | Fair |Fair | Fair |Fair | --- [very |Very [Pair | Fair | very 
| | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | | 
7€: | | | | | | | | | | | 
Hubbard--------- | Very | Fair [Fair |Fair Fair | --- Jvery |Very [Fair |Fair |very 
| poor. | | | | | peor. | poor. | | | poor. 
| | | | | | | | | | 
26: | | | | | | | | | | | 
Aazdahl--------- | Good | Good | Good | Good Good | --- [Poor | Pair | Good [Fair | Poor. 
| | | | | | | | | | 
34: | | | | | | | | | | 
Parnell--------- |Fair |Fair |Peor |Poor Very [Poor |Good | Good |Fair | Poor |Good. 
| | | | | poor. | | | | | | 
| | | | | | | | | | | 
38B, 38C2: | | | | | | | | | ἱ 
Waukon---------- | Good | Good | Good [Good Good | --- |Very |Very | Good | Good |Месу 
| | | | | | | poor. | poor. | | | peor. 
| | | | | | i | | | | 
38р2: | | | | | | | | | | | 
Waukon---------- | Fair | Good [Good | |Good |Good | --- [very |very | Good [бооа [Very 
| | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | | 
38E: | | | | | | | | | | | 
Waukon---------- | Poor |Fair | Good [Good | Good | --- [very [чегу | Good | Good |Very 
| | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | 
46: | | | | | | | | | | | 
Borup----------- |Fair | Fair |Fair [Fair  |Poor |Fair |Good | Good [Fair |Fair | Good. 
| | | | | | | | | | | 
53В: | | | | | | | | | | | 
Kandota--------- |Goeod [Good | Good [Good |Good | --- [Very [very | Good | Good | Very 
| | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | | 
53C: | | | | | | | [ | | | 
Kandota--------- |Fair |Сооя | Good [Good |Good | --- [Very [Very | Good | Good |very 
| | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | | 
53D: | | | | | | | | | | | 
Kandota--------- | Poor | Good | Good | Good | Good | --- |very |very | Good | Good |very 
| | | | | | | peor. | poor. | | | poor. 
| | | | | | | | | | | 
58: | | | | | | | | | | | 
Kittson--------- |Good |Good | Good |Pair {Fair |Good |Fair | Poor | Good |Fair | Fair. 
| | | | | | | | | | | 
59: і | | | | | | | | | | 
Grimstad-------- [Fair  |Good [Fair |Fair [Fair | --- {Fair |Fair |Fair |Fair |Fair. 
| | | | | | | | | | | 
61: | | | | | | | | | | | 
Arveson--------- [Good |Good |Fair |Fair [Fair [Fair |Good | Good [Fair |Fair [бооа. 
| | | | | | | | | | | 
63: | | | | | | | | | | | 
Rockwell-------- |Fair  |Fair [Good  |Fair [Fair Fair |Good |Good  |Fair |Ғаіс  |Good. 
| | | | | | | | | | | 
65: | | | | | | | | | | | 
Foxhome--------- | Good | Good |Good |Fair [Fair |Fair |Роог | Poor | Good | Fair | Poor. 
| | | | | | | | | | 
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Wildlife Habitat--Continued 


Potential as habitat for-- 


Potential for habitat elements 
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Potential as habitat for-- 
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Potential for habitat elements 


Wild | 
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land | Wetland 


land | 


[Plants | water | wild- | wild- | 
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wild- 
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plants 


wood | 
trees 
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legumes| plants 


| seed 


life 


life life 


areas 


crops 
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| and 
legumes 


Good 


Map symbol | Grain | 
and soil name | and 
| seed 
crops 
| 
| 
705B: | 
Nitche---------- | Good 
| 
| 
Kandota--------- | Good 
| 
| 
Lida------------ |Fair 
| 
| 
705C: | 
Nitche---------- |Fair 
| 
| 
Kandota--------- |Fair 
| 
| 
Lida------------ | Fair 
| 
| 
707В: | 
Lizzie---------- | Good 
| 
| 
10152, 70702: | 
Lizzie---------- | Poor 
| 
| 
710: 
Friberg--------- | Poor 
| 
Weetown--------- | Good 
| 
711В: | 
Arvilla--------- [Fair 
| 
| 
Sandberg-------- | Poor 
| 
| 
711C: | 
Arvilla--------- | Poor 
| 
| 
Sandberg-------- | Poor 
| 
| 
715: | 
Bluffcreek------ | Fair 
| 
Clearriver------ | Poor 
| 
| 
716B, 716C: | 
Leaflake-------- | Poor 
| 
| 
Eagleview------- | Poor 


Wildlife Habitat--Continued 


Soil Survey of 


| Potential for a — Potential as habitat for-- 


| wila | | Open- | Wood- | 
|Grasses| herba-| Hard- | Conif- mm er σαι. land | 1апа | Wetland 

| сеоив| wood | erous| [Plants | water | wild- | wild- | wild- 

plants| trees plants areas life life life 

| | | | | | | | | 

| | | | | | | | | 

| | | | | | | | | 

| Good | Good | Good | --- [very [Very | Good | Good |very 

| | | | | poor. | poor. | | | poor. 

| | | | | | | | | 

| Good | Good | Good | --- [very |very | Good | Good |Very 

| | | | | роок. | роок. | | | poor. 

| | | | | | | | | 

| Good | Good | Good | --- [Very | very | Good | Good [Very 

| | | | | poor. | poor. | | | poor. 

| | | | | | | | | 

| | | | | | | | | 

| Good [Good | Good ] --- |Very | Very | Good | Good |Very 

| | | 1 | роог. | роог. | | | poor. 

| | | | | | | | | 

| Good | Good | Good | --- [Very [Very | Good | Good | Very 

| | | | | poor. | poor. | | | poor. 

| | | | | | | | | 

| Good | Good | Good | --- |Very [very | Good | Good [very 

| | ] | | poor. | poor. | | | poor. 

| | | | | | | | | 

| | | | | | | | | 

| Good | Good | Good | --- |Very [very | Good | Good | Very 

| | | | | peor. | poor. | | | poor. 

| | | l | | | | | 

| | | | | | | | | 

| Good | Good | Good | --- [Very |Very | Fair | Good [Very 

| | | | | poor. | poor. | ] | poor. 

| | | | | | | | | 

| | | | | | | | | 

|Fair | Fair |Fair | --- |Good | Good |Fair | Fair | Good. 

| | | | | | | | | 

| Good | Good | Good | --- |Poor | Poor | Good | Good | Poor. 

| | | | | | | | | 

| | | | | | | | | 

|Fair |Ғаік |Fair [Poor |Very |very |Fair | Fair |Месу 

| | | | | poor. | poor. | | | poor. 

| | | | | | | | | 

[Good | Poor | Poor | --- [Very | very | Good | Good |Very 

| | | 1 | poor. | poor. | | | poor. 

| | | | | | | | | 

| | | | | | | | | 

|Fair |Fair |Fair [Poor |very [Very [Fair | Fair |Very 

| | | | | poor. | poor. | | | poor. 

| | | | | | | | | 

[воой |Рооі  |Poor | --- |Very  |Very |Good  |Good [Very 

| ] | | | poor. | poor. | | | poor. 

| | | | | | | | | 

| | | | | | | | | 

| Good | Good | Good | --- [Poor | Poor | Good | бооа |Poor. 

| | | | | | | | | 

| Good | Good | Good | --- |Ғаік |Very | Good | Good |Pair. 

| | | | | | poor. | | | 

| | | | | | | | | 

| | | | | | | | | 

| Good | Good |Good | --- [Very | Very | Fair | Good | Very 

| | | | | poor. | poor. | | | poor. 

| | | | | | | | | 

|Fair |Fair [Fair | --- [very [Very [Fair | Fair | Very 

| | | | | poor. | poor. | | | poor. 

| | | | | | | 
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Wildlife Habitat--Continued 


| Potential for habitat elements Potential as habitat for-- 


Map symbol | Grain | | Wild | | | | | | Ореп- | Wood- | 
and soil name | and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land | land | Wetland 
| seed | and | ceous| wood | erous| [plants | water | wild- | wild- | wild- 
crops |legumes| plants| trees plants areas life life life 
| | | | | | | | | | 2-1 
| | | | | | | | | | | 
7165: | | | | | | | | | | | 
Leaflake-------- | Poor |Fair | Good | Good | Good | --- [very |very |Fair [Good | Very 
| | | | | | | peor. | poor. | l | poor. 
| | | | | | | | | | | 
Eagleview------- | Poor | Poor |Fair [Fair [Fair | --- |Very |Very | Poor [Fair [Very 
| | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | | 
718E: | | | | | | | | | | | 
Naytahwaush----- |very | Poor |Fair [Good | Good | --- [Very [Very |Poor | Good [Very 
| poor. | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | | 
721B, 721C: | | | | | | | | | | | 
Corliss--------- | Fair |Fair | Fair |Fair |Fair | --- |very |very |Pair | Fair very 
| | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | | 
721D: | | | | | | | | | | | 
Corliss--------- | Poor | Poor |Fair |Fair |Fair | --- [very |Very | Poor |Fair |very 
| | | | | | | peor. | poor. | | | poor. 
| | | | | | | | | | | 
721Е: | | | | | | | | | | | 
Corliss--------- |very [Very [Fair [Fair |Fair | --- |Very |Very | Poor |Fair |very 
| poor. | poor. | | | | | poor. | poor. | | | poor. 
| | | | l | | | | | | 
726: | | | | | | | | | | | 
Kratka---------- | Poor | Peor | Poor | Poor | Poor | --- [вооа | Good | Poor | Poor | Good. 
| | | | | | | | | | | 
746: | | | | | | | | | | | 
Haslie---------- | Poor | Poor | Poor | Poor | Poor | --- |бооа | Good | Poor | Poor |Good. 
| | | | | | | | | | | 
760C2: | | | | | | | | | | | 
Chapett--------- | Fair | Good | Good | Good | Good | --- |very |Very | Fair | Good [Very 
| | | | | | | peor. | poor. | | | poor. 
| | | | | | | | | | | 
Sisseton-------- [Very |very |Fair | Poor |Very | --- |Very [very | Very | very | Very 
| poor. | poor. | | | poor. | | poor. | poor. | poor. | poor. | poor. 
| | | | | | | | | | | 
760D2: | | | | | | | | | | | 
Chapett--------- | Poor |Fair | Good | Good | Good | --- [very {уегу |Fair | Good | Very 
| | | | | | | peor. | poor. | | | poor. 
| | | | | | | | | | | 
Sisseton-------- [Very | Very |Pair | Poor | Very | --- [very [Very [Very |very | Very 
| poor. | poor. | | | poor. | | peor. | poor. | poor. | poor. | poor. 
| | | | | | | | | | | 
769B: | | | | | | | | | | | 
Mehurin--------- | Good [Good | Good |Fair | Poor |Fair [Poor | Poor | Good [Fair | Poor. 
| | | | | | | | | | | 
776B: | | | | | | | | | | | 
Snellman-------- | Good | Good | Good | Good [Good | --- |Poor [Very | Good | Good | Poor. 
| | | | | | | | poor. | | | 
| | | | | | | | | | | 
Sugarbush------- |Fair |Fair | Good | Good | Good | --- |Very |Very |Fair [Good |Very 
4 | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | | 
776С: | | | | | | | | | | | 
Snellman-------- |Fair | Good | Good | Good | Good | --- |Very |Very | Good | Good | Very 
| | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | | 
Sugarbush------- |Fair | Fair | Good | Good | Good | --- [Very |very |Fair | Good [Very 
| | | | | | | peor. | poor. | | | poor. 
| | | | | | | | | | 
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Map symbol 


and soil name 


716Е: 


Snellman------- 


Sugarbush------ 


717C2, 77702: 


Sisseton------- 


777E: 


Sisseton------- 


Heimdal-------- 


778В, 778C: 


Dorset--------- 


779B: 


Peever--------- 


Mehurin-------- 


902B: 


Вагпев--------- 


903С2: 


Barnes--------- 


Wildlife Habitat--Continued 


Soil Survey of 


| Potential for habitat elements [Potential as habitat for-- 

| Grain | | міла | | | | | | 9pen- | Wood- | 

| and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land | land | Wetland 

| seed | and | ceous| wood | erous| [plants | water | wild- | wild- | wild- 

crops |legumes| plants| trees plants areas life life life 

| | | | | | | | | | | 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Poor |Fair | Good | Good |Good | --- |Very |Very | Fair | Good |Very 

| | | | | | | peer. | poer. | | | poor. 

| | | | | | | | | | | 
-|Poor |Fair | Good | Good [Good | --- |Very |Very |Fair | Good |very 

| | | | | | | peor. | poor. | | | poor. 

| | | | | | | | | | | 

| | | | | | | | | | 

|very Very | Fair | Poor ]Very | --- |very |Very [Very [Very | Very 

| poor. | poor. | | | poor. | | peor. | poor. | poor. | poor. | poor. 

| | | | | | | | | | | 

|Fair | Good | Good |Fair | --- Fair |Чегү [Very | Good | --- [Very 

| | | | | | | poor. | poor. | | | poor. 

| i | | | | | | | | 

| | | | | | | | | | 

[Very Very [Fair [Poor [Very | --- [Very [Very |Very |Very [very 

| poor. | poor. | | | peor. | | peor. | poor. | poor. | poor. | poor. 

| | | | | | | | | | | 

| Poor Fair | Good |Fair | --- [Fair |Very [very | Good | -- [Very 

| | | | | | peor. | poer. | | | poor. 

| | | | | | | | | | | 

| | | | | | | [ | | | 

| Fair |Fair [Fair |Fair |Fair | --- [very [Very [Fair [Fair |very 

| | | | | | | poer. | poer. | | | poor. 

| | | | | | | | | | | 

| Fair [Fair [Fair |Ғаіс |Fair | --- [very |Very | Fair |Fair [Very 

| | | | | | | peor. | poor. | | | poor. 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Good | Good | Good | Good |Good | --- [Very | Very | Good | Good [Very 

| | | | | | | peor. | poor. | | | poor. 

| | | | | | | | | | | 

| Good | Good | Good |Fair | Poor |Fair |Роог | Poor | Good |Fair |Poor. 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Good | Good | Good | Good | Good |Fair |Роог [very [|θοοᾶ [бооа |Very 

| l | | | | | | poor. | | | poor. 

| | | | | | | | | | | 

| Good | Good |Fair |Fair |Fair [Fair |Poor |Very [бооа |Fair |Very 

| | | | | | | | peor. | | | poor. 

| | | | | | | | | | | 

| | | | | | | | | | | 

[Fair | Good | Good | Good |Good [Fair [Very |very | Good | Good [Very 

| | | | | | | poor. | poor. | | | poor. 

| | | | | | | | | | | 

|Fair | Good |Fair [Fair |Fair [Fair |Very | Very |Fair |Fair |very 

| | | | | | | poor. | poor. | | | poor. 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Fair | Good | Good | Good | Good [Fair |very | Very | Good | Good [Very 

| | | | | | | poor. | poor. | | | poor. 

| | | | | | | | | | | 

| Fair | Good |Fair | Fair | Fair [Fair |Уегу |Very | Fair | Fair [Very 

| | | | | | | poor. | poor. | | | peer. 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Poor [Good | Good | Good | Good [Fair |Уегу [уегү |Fair | Good | Very 

| | | | | | | poor. | poor. | | | poor. 

| | | | | | | | | | | 

|Fair |Fair |Fair | Fair |Fair |Fair |very | Very | Fair |Fair [Very 

| | | | | | | poor. | poor. | | | poor. 

| | | | | | | | | | 
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Wildlife Habitat--Continued 


Potential for habitat elements Potential as habitat for-- 
Map symbol | Grain | | Wila | | | | | | Open- | Wood- | 
and soil name | апа |бгаввев| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land | land | Wetland 
| seed | and | ceous| wood | erous| |plants | water | wild- | wild- | wild- 
crops |legumes| plants] trees plants areas life life life 


| | | | | | | -1 
| | | | | | | | 
931с2: | | | | | | | | | | 
Formdale-------- | Good | Good | Good | Good |Pair | --- [Poor |Fair |Good (Fair |Poor. 
| | | | | | | | | | | 
Langhei--------- |Ғаік | Good [Fair |Fair | Fair [Fair |Very [Very [Fair |Fair | Very 
| | | | | | | poor. | peor. | | | poor. 
| | | | | | | | | | | 
931D2: i | | | | | | | | | | 
Formdale-------- [Fair | Good | Good | Good | Fair | --- [Poor | Poor | Good |Fair |Poor. 
| | | | | | | | | | | 
Langhei--------- | Fair | Fair | Fair | Fair | Fair |Fair |Very |Very |Fair |Fair |very 
l | | | | | | peor. | poor. | | | poor. 
| | | i | | | | | | | 
942D2: | | | | | | | | | | | 
Langhei--------- | Fair | Fair |Fair | Fair | Fair [Fair |Very |Very |Fair |Fair |Very 
| | | | | | | poer. | poor. | | | poor. 
| | | | | | | | | | | 
Вакпев---------- | Poor |Fair | Good | Good | Good [Fair |Very [Very |Fair | Good | Very 
i | | | | | | poor. | poor. | | | poor. 
| | I | | | | | | | 
95782: | | | | | | | | | | | 
Rothsay--------- | Good | Good | Fair |Fair |Fair | --- |Poor [Very |Good {Fair | Poor. 
| | | | | | | | poor. | | | 
| | | | | | | | | | | 
®2е11------------ |Fair |Fair | Fair Ίροο {Very | --- [very [Very |Fair |Very |Very 
| | | | | poor. | | poor. | poor. | | poor. | poor. 
| | | | | | | | | | | 
969c2: | | | | | | | | | | | 
Zell------------ |very | Fair |Fair | Poor [very |Fair [Very | Very | Very [Very | Very 
| peor. | | | | poor. | | poor. | poor. | poor. | poor. | poor. 
| | | | | | | | | | | 
Rothsay--------- | Good {бооа |Fair |Fair |Fair | --- [Poor |very | Good [Fair [Poor. 
| | | | | | | | poor. | | | 
| | | | | | | | | | | 
96902: | | | | | | | | | | | 
Zell----.------- | Very |Fair |Fair | Poor | Very [Fair [Very | Very | Very [Very | Very 
| poor. | | | | poor. | | poor. | poor. | poor. | poor. | poor. 
| | | | | | | | | | | 
Rothsay--------- | Fair | Good | Fair | Fair |Fair | --- [Poor |Very | Good [Fair |Poor 
| | | | | | | | роок. | | | 
| | | | | | | | | | | 
1016: | | | | | | | | | | | 
Udorthents------ | Poor | Poor | Fair | Good [Good |Fair |Poor | very | Poor | Pair | Very 
| | | | | | | poor. | | | poor. 
1027: | | | | | | ] | | l | 
Udorthents. | | | | | | | | | | | 
| | | | | | | | | | | 
1030: | | | | | | | | | | | 
Pits- | | | | | | | | | | | 
Udipsamments. | l | | | | | | | | | 
| | | | | | | | | | | 
1077: | | | | | | | | | | | 
Forada---------- | Peor | Poor [Poor | Poor | Poor [Poor |6οοᾶ |Сооа |Poor | Poor |Good. 
| | | | | | | | | | | 
Leafriver------- |very | Poor [Poor [Poor | Poor | --- [Good | Good | Poor | Poor | Good. 
| poer. | | | | | l | | | | 
| | | | | | | | | | | 
1102B: | | | | | | | | | | | 
Chapett--------- |Good  |Good  lGood |Good | Good | --- |very [Меку [Goa  |Good {уегу 
| | | | | | | poor. | poor. | | | poor 
| | i | | | | | | | | 
Dorset---------- | Fair |Fair |Fair |Ғаіс | Fair | --- [Very [Very [Fair  |Fair [Very 
| | | | | | | peor. | poor. | | | poor. 
| | | | | | | | | | 
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1104B, 
Waukon---------- 


Map symbol 
and soil name 


1102C: 
Chapett--------- 


Dorset---------- 


1103: 
Clitherall------ 


1104C: 


Dorset---------- 


1104D: 


Dorset---------- 


1105B: 


1111: 


11120: 
Chapett--------- 


Corliss--------- 


1112Е: 
Chapett--------- 


Corlissg--------- 


Seelyeville--- 


Cathro-------- 


1114: 


Hangaard------ 


Wildlife Habitat--Continued 


| Potential for habitat elements Potential as habitat for-- 


Soil Survey of 


| Grain | | wila | | 1 | | | Open- | Wood- | 

| and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land | land | Wetland 

| seed | and | ceous| wood | erous| [plants | water | wild- | wila- | wild- 

crops |legumes| plants| trees plants areas life life life 

| | | | | | | | | | | 

| | | | | | | | | | | 

| | | | | | | | | ! | 

| Fair | Good | Good | Good | Good | --- [Very [Very |Fair | Good | very 

| | | | | | | poor. | poor. | | | poor. 

| | | | | | | | | | | 

|Fair [Fair [Fair [Fair |Fair | --- [Very [Very [Fair |Fair [Very 

| | | | | | | poor. | poor. | | | poor. 

| | | | | | | | | | | 

| | | | | | | I | | | 

[Fair | Good | Good [Fair |Fair | --- |Poor | Poor [Good |Fair | Poor. 

| | | | | | | | | | | 

| | | | | | ! ἰ | | | 

| Good [вооа [вооа [Good | Good | --- Very |Very | Good | Good | Very 

| | | | | | | peor. | poor. | | | poor. 

| | | | | | | | [ | | 

|Fair |Fair |Fair | Fair [Fair | --- [very |very [Fair [Fair |Very 

| | | | | | | poor. | poor. | | | poor. 

| | | | | | | | | | | 

| | ! | | | | | | | | 

|Fair [боса | Good | Good | Good | --- [very |Very | Good | Good | Very 

| | | | | | | poor. | poor. | | | poor. 

| | | | | | | | | | | 

| Poor | Poor |Fair |Fair |Fair | --- |very |Very | Poor |Fair [Very 

| | | | | | | peor. | poor. | | | poor. 

| | | | | | | | | | | 

| | | | | | | | | | | 

|сооя | Good | Good | Good | Good | --- [very | Very | Good [Good [Very 

| | | | ! | | роос. | роок. | | | poor. 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Poor |Fair | Good | Poor | Poor | --- [вооа | Good |Fair | Poor | Good. 

| | | | | | | | | | | 

| | | | | | | | | | | 

|very [Very | Poor | Poor | Poor | --- [Good | Good | Very | Poor | Good. 

| poor. | poor. | | | | | | | poor. | 

| | | | | | | | | | 

| | | | | | | | | | 

| Poor |Fair | Good | Good | Good | --- [very |verv |Fair [Good Very 

| | | | | | | poor. | poer. | | poor. 

| | | | ] | I | | | 

| Poor | Poor [Fair |Раїг |Fair | --- [Very |Very | Poor [Fair Very 

| | | | | | | poor. | poor. | | poor. 

| | | | | | | | | | 

| | | | | | | | | | 

| Poor [Fair {бооа | Good | Good | --- |Very |Very |Fair | Good Very 

| | | | | | | poor. | poor. | | роог. 

| | | | | | | | | | 

|very [Very [Fair [Fair [Fair | --- |Very [Very |Poor |Fair Very 

| poor. | poor. | | | | | poor. | poor. | | poor. 

| | | | | | | | | | 

| | | | | | | | | | 

|Very |Very | Poor |Very  |Very | --- |Gooa [Good [Poor [very Good. 

| poor. | poor. | | poor. | poor. | | | | { роог. 

| | | | | | | | | | 

[Very [Very [Very |very |very | --- |Geod | Good [Very |very Good. 

| poor. | poor. | poor. | poor. | poor. | | | | peor. | poor. 

| | | | | | | | | | 

[Very |Very |Very [мегу |Very | --- |Geod |Good | Very [Very od. 

| peor. | poor. | poor. | poor. | poor. | | | | poor. | poor. 

| | | | | | | | | | 

| | | | | | | | | | 

| Poor |Fair |Pair [Fair [Poor | --- [Good [Good |Fair [Fair Good. 
| | | | | | | 


Otter Tail County, Minnesota— Part II 


| Potential for T ш [Potential as habitat for-- 


Map symbol | Grain 
and soil name | апа 
| seed 
crops 
| 
| 
1120: 
Rushlake-------- | Poor 
| 
Hangaard-------- | Poor 
| 
1129: | 
Lindaas--------- | Good 
| 
1131В: | 
Verndale-------- | Good 
| 
| 
АЬЬеу1аке------- |Poor 
| 
| 
1136: | 
Мїаагов--------- |Very 
| poor. 
| 
1149: | 
Hamerly--------- | Good 


1195A, 1195B: | 


Sybil----------- |Fair 

| 

| 
Eagleview------- | Poor 

| 

| 
1195C: | 
Sybil----------- | Poor 

| 

| 
Eagleview------- | Poor 

| 

| 
1195Е: | 
Sybil----------- [very 

| poor. 

| 
Eagleview------- | Poor 

| 

| 
1196B: | 
Lida------------ |Fair 

| 

| 
Two Inlets------ |Fair 

| 

| 
1196C: | 
Lida------------|Fair 

| 

| 
Two Inlets------ |Very 

| poor. 

| 
1196Е: | 
Lida------------ | Poor 


| and 
legumes 


| Wila 


| ceous 
plants 


Wildlife Habitat--Continued 


| wood 
trees 


] erous 
plants 


Fair 


| 9pen- | Wood- | 
|Grasses| herba-| Hard- | Ен ентекле land | 


land | Wetland 


[plants | water | wild- | wild- | wild- 
areas life life life 

| | | | | 

| | | | | 

| | | | | 

|Fair | Poor | Good [Good | Fair. 

| | | | | 

[бооа | Good | Pair |Pair | Good. 

| | | | | 

| | | | | 

|Good [Good |Ғаіс (Fair  |Good. 

| | | | | 

| | | | | 

[Very |Very | Good | Good [Very 

| poor. | poor. | | | poor. 

| | | | | 

[Very |Very | Fair | Fair |very 

| poor. | poor. | | | poor. 

| | | | | 

l | | | | 

| Good | Good | Poor |Poor | Good. 

| | | | | 

| | | | | 

[ | | | | 

[Fair |Fair | Good | Good |Fair. 

| | | | | 

| | | | | 

| Very | very | Good | Good | very 

| poor. | poor. | | | роог. 

| | | | | 

| Very | Very | Fair | Fair [Very 

| peor. | poor. | | | poor. 

| | | | | 

| | l | | 

|very [Very [Fair | Good [Very 

| poor. | poor. | | | poor. 

| | | | | 

| Very | Very | Fair | Fair | Very 

| poor. | poor. | | | poor. 

| | | | | 

| | | | | 

| Very | Very | Fair | Good [Very 

| poer. | poor. | | | poor. 

| | | | | 

| Very | Very | Poor [Fair [Yery 

| poor. | poor. | | | poor. 

| | | | | 

| | | | | 

|very | Very | Good | Good | very 

| poor. | poor. | | | poor. 

| | | | | 

[Very [Very [Fair |Fair | Very 

| poor. | poor. | | | poor. 

| | | | | 

| | | | | 

|very [Very | Good | Good [Very 

| poor. | poor. | | | poor. 

| | | | | 

|very  |Very  |Poor  |Fair |Уегу 

| poor. | poor. | | | poor. 

| | | | | 

| | | | | 

| Very | very | Fair | Good | very 

| poor. | poor. | | | poor. 
| | | 


181 


182 


Wildlife Habitat--Continued 


Soil Survey of 


| Potential for habitat ΕΙ Potential as habitat for-- 
Map symbol | Grain | | wila | | | Ореп- | Wood- | 
and soil name | апа {|Grasses| herba-| Hard- | Conif- PNE Же ree land | land | Wetland 
| seed | and | сеочв| wood | erous| |plants | water | wild- | wild- | wild- 
crops |legumes| plants| trees plants areas life life life 
| | | | | ! | | | | | 
| | | | | | | | | | | 
1196Е: | | | | | | | | | | | 
Two Inlets------ |very | Poor [Fair |Poor |Fair | --- [Very [егу | Poor |Fair {мегу 
| роог. | | | | ] | poor. | poor. | | | poor. 
| | | | | | | | | | | 
1196F: | | | | | | | | | | | 
Lida------------ [Месу | Poor | Good | Good | Good J --- |Уесу [Very |Роог | Good |Very 
| poor. | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | | 
Two Inlets------ ]Very | Poor |Fair | Poor |Fair | --- [меку |Very | Poor | Fair |Уесу 
| poor. | | | | | [ роок. | роок. | ] | poor. 
| | | | | | | | | | | 
1200: | | | | | | | | | | | 
Egglake--------- |Good |Good |Good  |Good  |Good  |Good {Good  |Good |Fair [Fair |Good. 
| | | | | | | | | | | 
1208в: | | | | | | | | | | | 
Naytahwaush----- | Fair | Good | Good | Good | Good | --- [very |Very [Fair |Good [Very 
| | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | | 
Mahkonce-------- | Good | Good | Good |Geod |Good | --- [Poor Poor |Good | Good | Poor. 
| | | | | | | | | | | 
12096: | | | | | | | | | | | 
Naytahwaush----- [Fair | Good | Good | Good [вооа | --- [Very |Very |Fair | Good |Very 
| | | | Í | | peor. | poor. | | | poor. 
| | | | | | | | | | | 
1212B: [ | | | | | | | | | | 
Mahkonce-------- | Good | Good | Good | Good | Good | --- |Poor | Poor | Good | Good | Poor. 
| | | | | | | | | | | 
1214: | | | | | | | | | | | 
Mustinka-------- | Poor |Fair |Fair | --- | --- |Poor |Good |Good |Fair | --- |Good. 
| | | | | | | | | | | 
1215: | | | | | | | | | | | 
Pinelake-------- | Poor | Fair | Good [ταῖς [Fair | --- |Good [вооа |Fair |Fair | Good. 
| | | | | | | | | | | 
1216В: | | | | | | | | | | | 
Egglake--------- | Good | Good | Good |Good [Good |Good |Good |Good |Fair [Fair | Good. 
| | | | | | | | ! | | 
Wykeham--------- | Good | Good | Good | Good [Fair |Good |Ῥοος [Poor | Good | Good | Poor. 
| | | | | | | | | | | 
1217E: | | | | | | | | | | | 
Waukon---------- |Poor [Fair |Good  |Good  |Good | --- |Very |Very [Good  |Good |Very 
| | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | | 
Lida------------ | Poor |Fair | Good [Good  |Good | --- |Very [very |Fair | Good [very 
] | | | | | | peor. | poor. | 1 | poor. 
| | | | | | | | | | | 
1218B: | | | | | | | | | | | 
Snellman-------- | Good | Good [Good [Good |Good | --- |Poor |Very |Good | Good | Poor. 
| | | | | | | | poor. | | | 
| | | | | | | | | | | 
Lida------------ |Fair [Good  |Geod  |Good [боой | --- |Very  |Very | |боо4  |Good |Уегу 
| | | | | | | poor. | poor. | | { роок. 
| | | | | | | | | | | 
12186: | | | | | | Í | | | | 
Snellman-------- [Fair  |Good [Good  |Good [Good | --- |Very [very [Good  |Good |Уекү 
| | | | | | | peer. | poor. | | | poor. 
| | | | | | | | | | | 
Lida------------ |Fair [Good  |Good  |Good  |Good | --- |Very |very  |Good  |Good |Уегу 
| | | | | | | poor. | poor. | | | poor. 
| | | | | | | | 


| Potential for ка шк [Potential as habitat for-- 


Otter Tail County, Minnesota— Part II 


| and 


legumes 


Map symbol | Grain | 
and soil name | ала 
| seed 
crops 
| 
| 
1218E: ] 
Snellman-------- | Poor 
| 
| 
Lida------------ | Poor 
| 
| 
1218F: | 
Snellman-------- [Very 
| poor. 
| 
Lida------------ [Very 
| poor. 
| 
1219C: | 
Sandberg-------- | Poor 
| 
i 
Sverdrup-------- |Fair 
| 
| 
1221B: 
Sverdrup-------- |Fair 
| 
| 
Sandberg-------- | Poor 
| 
| 
1223D: | 
Sandberg-------- | Very 
| poor. 
| 
Arvilla------- --|Poor 
| 
| 
1227: | 
Quam------------ |Very 
| poor. 
| 
Cathro---------- [Very 
| poor. 
| 
Urness---------- |very 
| poor. 
| 
1230: | 
Haslie---------- |very 
| poor. 
| 
Nidaros--------- |very 
| poor. 
| 
1232B: | 
Chapett--------- | Good 
| 
| 
1232E: 
Chapett--------- | Poor 


Wildlife Habitat--Continued 


land | Wetland 
wild- 
life 


| wila | | Open- | Wood- | 
|Grasses| herba-| Hard- | m МИС ο MR 1апа | 

| ceous| wood | екочв| [plants | water | wild- | wild- | 

plants| trees plants areas life life 

| | | | | | | | 

| | | | | | | | 

| | | | | | | | 

| Good | Good | Good | --- ІЧегү [Very [Fair | Good 

| l | | | peor. | poor. | l 

| | | | | | | | 

| Good | Good | Good | --- [very |very |Fair | Good 

| | | | | peor. | poor. | | 

| | | | | | | | 

| | | | | | | | 

| Good | Good | Good ] --- |very [Very |Fair |бооа 

| | | | | poor. | poor. | | 

| l | | | | | | 

| Good | Good | Good | --- |very [Very | Poor | Good 

| | | | | peor. | poor. | | 

| | | | | | | | 

| | | | | | | | 

[Good | Poor | Poor | --- [very ]very [Good [Good 

| | | | | poor. | poor. | | 

| | | | | | | | 

|Fair |Fair |Fair | --- |very [Very |Fair [Fair 

| | | | | peor. | poor. | | 

| | | | | | | 

| | | | | | | | 

|Fair | Fair |Fair | --- |Peer [very [Fair [Fair 

| | | | | | poor. | | 

| | | | | | | | 

| Good | Poor | Poor | --- |Very [Very [ооа | Good 

| | | | | poer. | peor. | | 

| | | | | | | | 

| | | | | | | | 

| Good | Poor | Poor | --- |very |very |Fair | Poor 

| | | | | poor. | poor. | | 

| | | | | | | | 

|Fair [Fair [Fair [Poor |Very |Very |Fair | Fair 

| | | | | poor. | poor. | | 

| | | | | | | | 

| | | | | | | | 

|Very |Very |Very |Very |6οοά | Good [Very [Very 

| peor. | poor. | poor. ] poor.| | | poor. | poor. 

| | | | | | | | 

[Very |Very [Very | --- [Good | Good |very |very 

| poor. | poor. | poor. | | | | роог. | poor. 

| | | | | | | | 

|Чегу [Very |Very | --- [Good | Good [Very |Very 

| peor. | poor. | poor. | | | | poor. | poor. 

| | | | | | | | 

| | | | | | | | 

| Poor [Very |Very | === [Good | Good | Poor [very 

| | poor. | poor. | | | ] | poer. 

| | | | | | | | 

|Very [Very |Very | --- [Good |Good |Very [Very 

| poor. | poor. | poor. | | | | poor. | poor. 

| | | | | | | | 

| | | | | | | | 

| Good | Good | Good | --- |Very |very | Good | Good 

| | | | | peor. | poor. | | 

| | | | | | | | 

| | | | | | | | 

| Good | Good | Good | --- [Very |very | Fair | Good 

| | | | | poor. | poor. | | 

| | | | | | | | 
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184 


| and 
legumes 


Map symbol | Grain | 
and soil name | апа 
| seed 
crops 
| 
| 
12348: | 
Formdale-------- | Good 
| 
Buse------------ | Good 
| 
| 
1237: | 
Lakepark-------- | Good 
| 
1239: | 
Quam------------ |Fair 
| 
1240: | 
Roliss------ ~---| Good 
| 
12470: | 
Corliss--------- | Poor 
| 
| 
Dorset---------- | Poor 
| 
| 
1250C: | 
Abbeylake------- | Poor 
| 
| 
Verndale-------- | Good 
| 
| 
1259: | 
Hamerly--------- | Good 
| 
Mustinka-------- | Poor 
| 
1275B: | 
Kandota--------- | Good 
| 
| 
Egglake--------- [уегу 
| poor. 
| 
1275C: | 
Kandota--------- | Fair 
1 
| 
Egglake--------- | very 
| poor. 
| 
1276: | 
Knute----------- | Good 
| 
Brandsvold------ | Fair 
| 
1277D: | 
Corliss--------- | Poor 
| 
| 
Sverdrup-------- | Poor 


Wildlife Habitat--Continued 


| CICER for Tees ын |Potential as habitat for-- 


Soil Survey of 


Wild | Ореп- | Wood- | 
D σαι Hard- | ғала жен к. land | land | Wetland 
| ceous| wood | erous| [plants | water | wild- | wild- | wild- 
plants| trees plants areas life life life 
| | | | | ! | | | 
| | | | | | | | | 
| | | | | | | | | 
| Good | Good | Fair | - | Poor |Fair | Good |Fair | Poor. 
| | | | | | | | | 
| Fair ]Fair | Fair [Fair |Poor |very | Good |Fair |very 
| | | | | | poor. | | | poor. 
| | | | | | | | | 
| | | | ! | | | | 
| Good | Fair [Fair |Fair |Good [Good |Good |Fair | Good 
| | | | | | | | | 
| | | | | | | | | 
| Poor | Poor | Poor |Роог |Good [Good |Fair | Poor | Good 
| | | | | | | | | 
| | | | | | | | | 
| Good |Fair | — | --- [вооа |Fair | Good | Pair [Fair. 
| | | | | | | | | 
| | | | | | | | | 
[Fair |Fair |Ғаік | --- [very |Very | Poor [Fair |Very 
| | | | | poor. | poor. | | | poor. 
| | | | | | | | | 
| Fair |Fair | Fair | --- |very |Very | Poor | Fair |very 
] | | | | poor. | poor. | | | poor. 
| | | | | | | | | 
| | | | | | | | | 
[Fair |Poor | Fair | --- |Very [месу |Fair [Fair [Very 
| | | | | poor. | poor. | | | poor. 
| | | | | | | | | 
[Good {Good | 6οσά | --- very [Very | Good | Good [Very 
{ | | | | poor. | poor. | ] | poor. 
| | | | | | | | | 
| | i | | | | | | 
| Good | Good | Good [Fair |Ғаіг [Fair | Good | Good | Fair. 
| | | | | | | | | 
| Fair | — | --- [Poor |Good |Good | Fair | --- |6ee4. 
| | | | ] | | | | 
| ! l і | | | | | 
| Good | Good | Good | --- [Very |Very | Good | Good | Very 
| | | | | poor. | poor. | | | poor. 
і | і | | | | | | 
| Poor | Poor [Poor | --- [Good |Gooa | Poor | Poor |Good. 
| | | | | | | | | 
| | | | | | | | | 
| | | | | | | | | 
| Good | Good | Good | --- |very |Very | Good | Good |Very 
| | | | | poor. | poor. | | | poor. 
| | | | | | | | | 
| Poor | Peor | Poor | --- [Good [Good | Poor | Poor | Good, 
l | | | | | | | | 
| | | | | | | | | 
| | | | | | | | | 
| Good | Good | Good | --- [Poor | Poor | Good | Good | Poor. 
| | | | | | | | | 
|Сооа |Fair |Fair | --- |бооа [боса |Fair |Fair |Сооя. 
| | | | | ] | | | 
| | | | | | | | | 
[Раїг |Fair [Fair | --- [Very |Very [Poor |Fair |very 
| 1 | | | poor. | poor. | | | poor. 
| | | | | | | | | 
|Fair |Fair | Fair | --- [Very |Чеку |Fair | Fair |very 
| | | | | poor. | poor. | | | poor. 
| | | | | | | 


Otter Tail County, Minnesota— Part 11 


Map symbol 
and soil name 


1290: 


Brandsvold------ 


1291: 


Sedgeville----- 


1293: 


Sedgeville------ 


1304A: 


1307: 


1319B: 


Rockwood-------- 


1319C: 


1322: 


Wolverton------- 


1324B: 


Heimdal--------- 


Sisseton-------- 


1338: 


Oakcreek-------- 


| Гит for TNR T Potential as habitat for-- 


Wildlife Habitat--Continued 


| Grain | Wild | Open- | Wood- | 

| and TN eid Hard- | Conif- пен РР ИИТЕ land | land | Wetland 

| seed | and | ceous| wood | οτουε| [plants | water | wild- | wild- | wild- 

crops |legumes| plants| trees plants areas life life life 

| | | | | | | | | | -1 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Good | Good | Good | Good | Good | --- |Poor | Poor | Good [Good | Poor. 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Fair |Fair | Good |Fair |Fair | --- |Good | Good |Fair [Fair | Good. 

| | | l | | | | | | | 

| | | | | | | | | | | 

| Very | Poor | Poor | Fair |Fair | --- |бооа | Good | Poor | Fair |Good. 

| poor. | | | | | | | | | | 

| | | | | | | | | | | 

| | ! | | | | | | | | 

| Poor [Fair |Ғаік |Fair |Fair | --- [Good [Good | Poor |Fair [Good. 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Good | Good | Good |Fair | Poor |Fair |Роог | Poor | Good |Fair | Poor. 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Poor | Good | Good | Good | Good | --- |Fair | Poor | Good | Good |Fair. 

| | | | | | | | | | | 

| | | | | | | | | | | 

|Fair [Fair |Fair | Fair | Poor |Fair |Сооа | Good |Pair |Fair | Good. 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Good | Good | Good | Good [Good | --- |Poor [very | Good | Good [very 

| | | | | | | | poor. | | | poor. 

| | | | | | | | | | | 

| | | | | | | | | | | 

|Fair | Good [Good | Good |Good | --- [Very [Very |Fair | Good |Месу 

| | | | | | | poor. | poor. | | | poor. 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Poor |Fair | Good | Good | Good | --- [very |Very [Pair | Good [very 
| | | | | | poor. | poor. | | | poor. 
| | | | | | і | | | 

| | i | | | | | | | ] 

| Good | Good | Good [Good | Good | --- | Poor [very | Good | Good |very 

| | | | | | | | poor. | | | poor. 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Fair | Good [Good | Good | Good | --- [Fair [Fair |Fair | Good |Fair. 

| | | | | | | | | | | 

| Fair [Fair | Good | Good [Good | --- [Good j Good | Fair | Good | Good. 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Good | Good | Good [Fair | Poor [Poor |Poor | Poor | Good |Fair | Poor. 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Good [вооа | Good | Good | --- |Geed |very [very | Good | --- |very 

| | | | | | | poor. | poor. | | | poor. 

| | | | | | | | | | | 

|Fair |Fair [Fair  |Poor |very | --- [Very [νετγ [Fair |Very |Very 

| | | | | poor. | | poor. | poor. | | poor. | poor. 

| | | | | | | | | | | 

| | | | | | | | | | | 

|Fair | Good [соод | Good [Good | --- |Poor |Very | Good | Good | Poor. 

| | | | | | | | poor. | | | 

| | | | | | | | | | | 

| | | | | | | | | | | 

| Poor | Poor | Poor | Poor | Poor [Poor |Good | Good | Poor | Poor |Good. 
| | | | | | | | | | 
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186 Soil Survey of 


Wildlife Habitat--Continued 


| Potential for Γ᾽ τ πάμε Potential as habitat for-- 


Map symbol | Grain | | wila | | Open- | Wood- | 
and soil name | and |Grasses| herba-| Hard- | Conif- DUE MP RENE land | land | Wetland 
| seed | and | ceous| wood | erous| |plants | water | wild- | wild- | wild- 
crops |legumes| plants| trees | plants areas life life life 
| | | | | | | | | | | 
| | | | | | | | | | | 
1340: | | | | | | | | | | | 
Bluffcreek------ | Fair | Good | Good | Good | Good | --- |Poor | Poor | Good | Good | Poor. 
| | | | | | | | | | [ 
Epoufette-------|Fair | Fair | Poor |Poor  |Poor | --- [Good | Good |Fair | Poor | Good. 
| | | | | | | | | | | 
1341: | | | | | | | | | | | 
Clitherall------ | Fair | Good | Good | Fair | Fair | --- |Poor | Poor | Good [Fair |Poor. 
| | | | | | | | | | | 
Wykeham--------- [Good | Good [Good | Good | Fair [боой |Poor [Poor | Good | Good |Poor. 
| | | | | | | | | | | 
1342: | | | | | | ] | | | | 
Pinelake-------- | Poor | Fair | Good {Fair [Pair | --- [вооа | Good |Fair |Fair | Good. 
| | | | | | | | | | | 
Brandsvold------ |Fair | Fair | Good |Fair | Fair | --- [Good | Good |Fair | Fair | Good. 
| | | | | | | | | | | 
1343C: | | | | | | | | | | | 
Lida------------ |Fair | Good | Good | Good | Good | --- Ivery |Уегу | Good | Good |very 
| | | | | | | poor. | poor. | ] | poor. 
| | | | | | ! | | | | 
Almora---------- [Fair | Good | Good | Good | Good | --- [very [Very | Good | Good [Very 
| | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | ! ! 
Lizzie-------- --|Poor | Good | Good |Good | Good | --- [very |Уегү [Fair | Good | very 
| I [ | | | | peor. | poor. | | | poor. 
| | | | | | | | | | 
1344В: | | | | | | | | | | | 
Lida------------ | Fair | Good | Good ]Good |Good | --- [Very |very |Good | Good [Very 
| | | | | | | poer. | poor. | | | poor. 
| | | | | | | | | | 
Almora---------- | Good | Good | Good |Good |Сооя | --- [very | |Уегу | Good [Good [Very 
| | | | | | | poor. | poor. | | | poor. 
| | i | | | | | | | | 
Dent------------ [Good  |Good  |Good |Good  |Good | --- |Very very [Good  |Good |Уегу 
| | | | | | | poer. | poor. | | | poer. 
| | | l [ | | | | | | 
1345: | | | | | | | | | | | 
Bluffcreek------ |Fair | Good | Good | Good | Good | --- [Poor | Poor | Good | Good | Poor. 
| | | | | | | | | | | 
Rosy------------ | Good | Good | Good [Good |Good |Good |Poor | Poor | Good | Good | Poor. 
| | | | | | | | | | | 
1346: | | | | | | | | | | | 
Nidaros--------- [Very |very ]Poor | Poor |Peor | --- |Good [Good | Poor | Poor | Good. 
| poor. | poor. | | 1 | | | | | | 
| | | | | | | | | | | 
1347B: | | | | | | | | | | l 
Kandota--------- | вооа | Good | Good [Good | Good ] --- [very [Very [Good |Сооа |very 
| ! | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | | 
1348: | | | | | | | | | | | 
Knute----------- | Good | Good | Good |Good |Good | --- [Poor | Poor | Good | Good | Poor. 
| | | | | | | | | | | 
1349: | | | | | | | | | | | 
Clotho---------- |Fair | Fair |Good |Fair |Fair | --- |Good | Good [Fair | Fair [бооа. 
| | | | | | | | | | | 
1350: | | | | | | | | | | | 
Brandsvold------ | Fair |Fair | Good |Fair | Fair | --- [Good |Good |Fair | Fair | Good. 
| | | | | | | | | і | 
1351: | | ! | I | | | | | | 
Bluffton-------- [Very | Poor [Poor | Poor | Poor | --- |Good | Good | Poor | Poor | Good. 
| | | | | | | | | | 
| | | | | | | | | | 
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Wildlife Habitat--Continued 


| Potential for habitat elements Potential as habitat for-- 


Map symbol | Grain | | wila | | | | | | Open- | Wood- | 
and soil name | and |Grasses| herba-| Hard- | Conif-|Shrubs|Wetland|Shallow| land | land | Wetland 
| seed | and | сеоив| wood | erous| |plants | water | wild- | wild- | wild- 
crops jlegumes| plants| trees plants areas life life life 
| | | | | | | | | | | 
| | | | | | | | | | | 
1365: | | | | l | | | | | | 
Hillview-------- | Fair | Good | Good | Good | Good | --- [Fair | Fair | Fair | Good |Fair. 
| | | | | | | | | | | 
1396: | | | | | | | | | | | 
Бейдеуі11е------ |Very | |Роог | Poor ]Fair |Fair | --- [вооа ІСооа | Poor |Fair | Good. 
| poor. | | | | | | | | | | 
| | | | | | | | | | | 
Nidaros--------- |very |Very | Poor | Poor | Poor | --- |Good | Good | Poor | Poor | Good. 
| poor. | poor. | | | | | | | | | 
| | | | | | | | | | | 
Aquolls--------- | Poor | Poor | Fair |Fair | Fair | --- |Fair  |Fair | Poor |Fair |Fair. 
| | | | | | | | | | | 
1397: | | | | | | | | | | | 
Bemidji--------- | Fair |Fair | Fair | Good | Good | --- |Poor |very | Fair | Good | Poor. 
| | | | | | | | poor. | | | 
| | | | | | | | | | | 
1825В: | | | | | | | | | | | 
Seelyeville----- | Poor | Poor | Good | Poor | Poor | --- [вооа | Good | Good | Poor | Good. 
| | | | | | | | | | | 
1874: | | | | | | | | | | | 
Radium---------- | Poor | Poor |Fair | Poor | --- ІҒаік |Роог [Very [Poor | Poor [Very 
| | | | | | | | peor. | | | poor. 
| | | | | | | | | | | 
1943: | | | | | | | | | | | 
Roscommon------- | Poor | Peor | Good | Good | Poor | --- [вооа | Good | Poor | Good |Good. 
| | | | | | | | | | | 
1975: | | | | | | | | | | | 
Оу1еп----------- | Good | Good | Good | Good | Good | --- [Pair |Fair | Good | Good | Fair. 
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This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. Ratings are given 
for building site development, sanitary facilities, 
construction materials, and water management. The 
ratings are based on observed performance of the 
soils and on the estimated data and test data in the 
"Soil Properties" section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depih of 5 or 6 feet. 
Because of the map scale, small areas of different 
soils may be included within the mapped areas of a 
specific soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils 
or for testing and analysis by personnel experienced in 
the design and construction of engineering works. 

Government ordinances and regulations that 
restrict certain land uses or impose specific design 
criteria were not considered in preparing the 
information in this section. Local ordinances and 
regulations should be considered in planning, in site 
selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the 
ratings in this section. During the fieldwork for this soil 
survey, determinations were made about grain-size 
distribution, liquid limit, plasticity index, soil reaction, 
depth to bedrock, hardness of bedrock within 5 or 6 
feet of the surface, soil wetness, depth to a seasonal 
high water table, slope, likelihood of flooding, natural 
soil structure aggregation, and soil density. Data were 
collected about kinds of clay minerals, mineralogy of 
the sand and silt fractions, and the kinds of adsorbed 
cations. Estimates were made for erodibility, 
permeability, corrosivity, shrink-swell potential, 
available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to evaluate the 
potential of areas for residential, commercial, 


industrial, and recreational uses; make preliminary 
estimates of construction conditions; evaluate 
alternative routes for roads, streets, highways, 
pipelines, and underground cables; evaluate 
alternative sites for sanitary landfills, septic tank 
absorption fields, and sewage lagoons; plan detailed 
onsite investigations of soils and geology; locate 
potential sources of gravel, sand, earthfill, and topsoil; 
plan drainage systems, irrigation systems, ponds, 
terraces, and other structures for soil and water 
conservation; and predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same 
or similar soils. 

The information in the tables, along with the soil 
maps, the soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


The table "Building Site Development" shows the 
degree and kind of soil limitations that affect shallow 
excavations, dwellings with and without basements, 
small commercial buildings, local roads and streets, 
and lawns and landscaping. The limitations are 
considered slight if soil properties and site features 
generally are favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
Soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are 
required. Special feasibility studies may be required 
where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
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observed performance of the soils. The ease of 
digging, filling, and compacting is affected by the depth 
to bedrock, a cemented pan, or a very firm dense 
layer; stone content; soil texture; and slope. The time 
of the year that excavations can be made is affected 
by the depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of 
the excavation walls or banks to sloughing or caving і5 
affected by soil texture and depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
Soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
basements, for dwellings with basements, and for 
dwellings without basements. The ratings are based 
on soil properties, site features, and observed 
performance of the soils. A high water table, flooding, 
shrinking and swelling, and organic layers can cause 
the movement of footings. A high water table, depth to 
bedrock, large stones, and flooding affect the ease of 
excavation and construction. Landscaping and grading 
that require cuts and fills of more than 5 or 6 feet are 
not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 
They have a subgrade of cut or fill soil material; a base 
of gravel, crushed rock, or stabilized soil material; and 
a flexible or rigid surface. Cuts and fills generally are 
limited to less than 6 feet. The ratings are based on 
soil properties, site features, and observed 
performance of the soils. Depth to bedrock or to a 
cemented pan, a high water table, flooding, large 
stones, and slope affect the ease of excavating and 
grading. Soil strength (as inferred from the engineering 
classification of the soil), shrink-swell potential, 
potential for frost action, and depth to a high water 
table affect the traffic-supporting capacity. 

Lawns and landscaping require soils on which turf 
and ornamental trees and shrubs can be established 
and maintained. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Soil reaction, a high water table, depth to 
bedrock, the available water capacity in the upper 40 
inches, and the content of salts affect plant growth. 
Flooding, wetness, slope, stoniness, and the amount 
of sand, clay, or organic matter in the surface layer 
affect trafficability after vegetation is established. 


Sanitary Facilities 


The table "Sanitary Facilities" shows the degree and 
the kind of soil limitations that affect septic tank 
absorption fields, sewage lagoons, and sanitary 
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landfills. It also shows the suitability of the soils for use 
as daily cover for landfill. 

Soil properties are important in selecting sites for 
sanitary facilities and in identifying limiting soil 
properties and site features to be considered in 
planning, design, and installation. Soil limitation ratings 
of slight, moderate, or severe are given for septic tank 
absorption fields, sewage lagoons, and trench and 
area sanitary landfills. Soil suitability ratings of good, 
fair, and poor are given for daily cover for landfill. 

A rating of slight or good indicates that the soils 
have no limitations or that the limitations can be easily 
overcome. Good performance and low maintenance 
can be expected. A rating of moderate or fair indicates 
that the limitations should be recognized but generally 
can be overcome by good management or special 
design. A rating of severe or poor indicates that 
overcoming the limitations is difficult or impractical. 
Increased maintenance may be required. 

Septic tank absorption fields are areas in which 
subsurface systems of tile or perforated pipe distribute 
effluent from a septic tank into the natural soil. The 
centerline of the tile is assumed to be at a depth of 24 
inches. Only the part of the soil between depths of 24 
and 60 inches is considered in making the ratings. The 
Soil properties and site features considered are those 
that affect the absorption of the effluent, those that 
affect the construction and maintenance of the 
system, and those that may affect public health. 

The ratings are based on soi! properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock, and 
flooding affect absorption of the effluent. Large stones 
and bedrock or a cemented pan interfere with 
installation. 

Unsatisfactory performance of septic tank 
absorption fields, including excessively slow 
absorption of effluent, surfacing of effluent, and hillside 
seepage, can affect public health. Ground water can 
be polluted if highly permeable sand and gravel or 
fractured bedrock is less than 4 feet below the base of 
the absorption field, if slope is excessive, or if the 
water table is near the surface. There must be 
unsaturated soil material beneath the absorption field 
to filter the effluent effectively. Many local ordinances 
require that this material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments 
of compacted, relatively impervious soil material. 
Aerobic lagoons generally are designed to hold the 
sewage within a depth of 2 to 5 feet. Relatively 
impervious soil material for the lagoon floor and sides 
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is desirable to minimize seepage and contamination of 
local ground water. 

The table "Sanitary Facilities" gives ratings for the 
natural soil that makes up the lagoon floor. The surface 
layer and, generally, 1 or 2 feet of soil material below 
the surface layer are excavated to provide material for 
the embankments. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Considered in the ratings are slope, 
permeability, a high water table, depth to bedrock, 
flooding, large stones, and content of organic matter. 

Excessive seepage resulting from rapid 
permeability in the soil or a water table that is high 
enough to raise the level of sewage in the lagoon 
causes a lagoon to function unsatisfactorily. Pollution 
results if seepage is excessive or if floodwater 
overtops the lagoon. A high content of organic matter 
is detrimental to proper functioning of the lagoon 
because it inhibits aerobic activity. Slope and bedrock 
can cause construction problems, and large stones 
can hinder compaction of the lagoon floor. 

Trench sanitary landfill is an area where solid waste 
is disposed of by placing refuse in successive layers in 
an excavated trench. The waste is spread, compacted, 
and covered daily with a thin layer of soil that is 
excavated from the trench. When the trench is full, a 
final cover of soil material at least 2 feet thick is placed 
over the landfill. Soil properties that influence the risk 
of pollution, the ease of excavation, trafficability, and 
revegetation are the major considerations in rating the 
soils. 

Area sanitary landfill is an area where solid waste is 
disposed of by placing refuse in successive layers on 
the surface of the soil. The waste is spread, 
compacted, and covered daily with a thin layer of soil 
that is imported from a source away from the site. A 
final cover of soil at least 2 feet thick is placed over the 
completed landfill. Soil properties that influence 
trafficability, revegetation, and the risk of pollution are 
the main considerations in rating the soils for area 
sanitary landfills. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground- 
water pollution. The ratings in the table “Sanitary 
Facilities” are based on soil properties, site features, 
and observed performance of the soils. Permeability, 
depth to bedrock, a high water table, slope, and 
flooding affect both types of landfill. Texture, stones 
and boulders, highly organic layers, soil reaction, and 
content of salts affect trench landfills. Unless 
otherwise stated, the ratings apply only to that part of 
the soil within a depth of about 6 feet. For deeper 
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trenches, a limitation rated slight or moderate may not 
be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is 
used to cover compacted solid waste in an area 
sanitary landfill. The soil material is obtained offsite, 
transported to the landfill, and spread over the waste. 
The suitability of a soil for use as cover is based on 
properties that affect workability and the ease of 
digging, moving, and spreading the material over the 
refuse daily during both wet and dry periods. 

Soil texture, wetness, rock fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that 
are free of large stones or excess gravel are the best 
cover for a landfill. Clayey soils are sticky or cloddy 
and are difficult to spread; sandy soils are subject to 
soil blowing. 

After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over bedrock or the water table to permit 
revegetation. The soil material used as the final cover 
for a landfill should be suitable for plants. The surface 
layer generally has the best workability, more organic 
matter, and the best potential for plants. Material from 
the surface layer should be stockpiled for use as the 
final cover. 


Waste Management 


Soil properties are important when organic waste is 
applied as fertilizer and wastewater is applied in 
irrigated areas. They also are important when the soil 
is used as a medium for the treatment and disposal of 
the organic waste and wastewater. Unfavorable soil 
properties can result in environmental damage. 

The use of organic waste and wastewater as 
production resources results in energy and resource 
conservation and minimizes the problems associated 
with waste disposal. If disposal is the goal, applying a 
maximum amount of the organic waste or the 
wastewater to a minimal area holds costs to a 
minimum and environmental damage is the main 
hazard. If reuse is the goal, a minimum amount should 
be applied to a maximum area and environmental 
damage is unlikely. 

Interpretations developed for waste management 
may include ratings for manure- and food-processing 
waste, municipal sewage sludge, use of wastewater 
for irrigation, and treatment of wastewater by slow 
rate, overland flow, and rapid infiltration processes. 

Specific information regarding waste management 
is available at the local office of the Natural Resources 
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Conservation Service or the Cooperative Extension 
Service. 


Construction Materials 


The table "Construction Materials" gives information 
about the soils as a source of roadfill, sand, gravel, 
and topsoil. The soils are rated good, fair, or pooras a 
source of roadfill and topsoil. They are rated as a 
probable or improbable source of sand and gravel. 

Roadfill is soil material that is excavated in one 
place and used in road embankments in another 
place. In the table "Construction Materials” the soils 
are rated as a source of roadfill for low embankments, 
generally less than 6 feet high and less exacting in 
design than higher embankments. 

The ratings are for the soil material below the 
surface layer to a depth of 5 or 6 feet. It is assumed 
that soil layers will be mixed during excavating and 
spreading. Many soils have layers of contrasting 
suitability within their profile. The table showing 
engineering index properties provides detailed 
information about each soil layer. This information can 
help to determine the suitability of each layer for use 
as roadfill. The performance of soil after it is stabilized 
with lime or cement is not considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
The ease of excavation is affected by large stones, a 
high water table, and slope. How well the soil performs 
in place after it has been compacted and drained is 
determined by its strength (as inferred from the 
engineering classification of the soil) and shrink-swell 
potential. 

Soils rated good contain significant amounts of 
sand or gravel, or both. They have at least 5 feet of 
suitable material, a low shrink-swell potential, few 
cobbles and stones, and slopes of 15 percent or less. 
Depth to the water table is more than 3 feet. Soils 
rated fair are more than 35 percent silt- and clay-sized 
particles and have a plasticity index of less than 10. 
They have a moderate shrink-swell potential, slopes of 
15 to 25 percent, or many stones. Depth to the water 
table is 1 to 3 feet. Soils rated poor have one or more 
of the following characteristics: a plasticity index of 
more than 10, a high shrink-swell potential, many 
stones, or slopes of more than 25 percent. They are 
wet and have a water table at a depth of less than 1 
foot. They may have layers of suitable material, but the 
material is less than 3 feet thick. 

Sand and gravel are natural aggregates suitable for 
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commercial use with a minimum of processing. They 
are used in many kinds of construction. Specifications 
for each use vary widely. In the table "Construction 
Materials," only the probability of finding material in 
suitable quantity in or below the soil is evaluated. The 
suitability of the material for specific purposes is not 
evaluated, nor are factors that affect excavation of the 
material. 

The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil), 
the thickness of suitable material, and the content of 
rock fragments. Kinds of rock, acidity, and stratification 
are given in the soil series descriptions. Gradation of 
grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
as much as 12 percent silty fines. This material must 
be at least 3 feet thick and less than 50 percent, by 
weight, large stones. All other soils are rated as an 
improbable source. Fragments of soft bedrock, such 
as shale and siltstone, are not considered to be sand 
and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by 
such properties as soil reaction, available water 
capacity, and fertility. The ease of excavating, loading, 
and spreading is affected by rock fragments, slope, a 
water table, soil texture, and thickness of suitable 
material. Reclamation of the borrow area is affected by 
slope, a water table, rock fragments, bedrock, and 
toxic material. 

Soils rated good have friable, loamy material to a 
depth of at least 40 inches. They are free of stones 
and cobbles, have little or no gravel, and have slopes 
of less than 8 percent. They are low in content of 
soluble salts, are naturally fertile or respond well to 
fertilizer, and are not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that 
have a relatively high content of clay, soils that have 
only 20 to 40 inches of suitable material, soils that 
have an appreciable amount of gravel, stones, or 
soluble salts, or soils that have slopes of 8 to 15 
percent. The soils are not so wet that excavation is 
difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large 


Otter Tail County, Minnesota—Part Il 


amount of gravel, stones, or soluble salts, have slopes 
of more than 15 percent, or have a seasonal high 
water table at or near the surface. 

The surface layer of most soils generally is 
preferred for topsoil because of its organic matter 
content. Organic matter greatly increases the 
absorption and retention of moisture and nutrients.for 
plant growth. 


Water Management 


The table "Water Management" gives information on 
the soil properties and site features that affect water 
management. The degree and kind of soil limitations 
are given for pond reservoir areas; embankments, 
dikes, and levees; and aquifer-fed excavated ponds. 
The limitations are considered slight if soil properties 
and site features generally are favorable for the 
indicated use and limitations are minor and are easily 
overcome; moderate if soil properties or site features 
are not favorable for the indicated use and special 
planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increase in construction costs, and possibly increased 
maintenance are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The 
seepage potential is determined by the permeability of 
the soil and the depth to fractured bedrock or other 
permeable material. Excessive slope can affect the 
storage capacity of the reservoir area. 

Embankments, dikes, and levees are raised 
structures of soil material, generally less than 20 feet 
high, constructed to impound water or to protect land 
against overflow. In the table “Water Management,” the 
soils are rated as a source of material for embankment 
fill. The ratings apply to the soil material below the 
surface layer to a depth of about 5 feet. It is assumed 
that soil layers will be uniformly mixed and compacted 
during construction. . 

The ratings do not indicate the ability of the natural 
Soil to support an embankment. Soil properties to a 
depth even more than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
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seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features 
include less than 5 feet of suitable material and a high 
content of stones or boulders, organic matter, or salts 
or sodium. Α high water table affects the amount of 
usable material. It also affects trafficability. 

Aquifer-fed excavated ponds are pits or dugouts 
that extend to a ground-water aquifer or to a depth 
below a permanent water table. Excluded are ponds 
that are fed only by surface runoff and embankment 
ponds that impound water 3 feet or more above the 
original surface. Excavated ponds are affected by 
depth to a permanent water table, permeability of the 
aquifer, and quality of the water as inferred from the 
salinity of the soil. Depth to bedrock and the content of 
large stones affect the ease of excavation. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock or to other layers that affect the rate of water 
movement; permeability; depth to a high water table or 
depth of standing water if the soil is subject to ponding; 
slope; susceptibility to flooding; subsidence of organic 
layers; and the potential for frost action. Excavating 
and grading and the stability of ditchbanks are affected 
by depth to bedrock, large stones, slope, and the 
hazard of cutbanks caving. The productivity of the soil 
after drainage is adversely affected by extreme acidity 
or by toxic substances in the root zone, such as salts. 
Availability of drainage outlets is not considered in the 
ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 
drainage, flooding, available water capacity, intake 
rate, permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones 
and depth to bedrock. The performance of a system is 
affected by the depth of the root zone, the amount of 
salts, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed 
across a slope to control erosion and conserve 
moisture by intercepting runoff. 

Slope, wetness, large stones, and depth to bedrock 
affect the construction of terraces and diversions. А 
restricted rooting depth, a severe hazard of soil 
blowing or water erosion, an excessively coarse 
texture, and restricted permeability adversely affect 
maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
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surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock affect 
the construction of grassed waterways. A hazard of 
soil blowing, low available water capacity, restricted 
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rooting depth, toxic substances such as salts, and 
restricted permeability adversely affect the growth and 
maintenance of the grass after construction. 
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(The information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation. See text for definitions of terms used in this table. Absence of an entry indicates that no 
rating is applicable) 


Map symbol 
and soil name 


TAs 
Hubbard--------- 


7B: 
Hubbard--------- 


7C: 
Hubbard--------- 


26: 
Aazdahl--------- 


34: 
Parnell--------- 


38B: 
Waukon---------- 


38C2: 
Waukon---------- 


38D2, 38E: 
Waukon---------- 


53B: 
Kandota--------- 


53C: 
Kandota--------- 


53D: 
Kandota--------- 


i Shallow 
| excavations 


| 

| 

| Severe: 

| cutbanks cave. 
| 

| 


|Severe: 

| cutbanks cave. 
| 

| 

| Severe: 

| cutbanks cave. 
| 

| 

| 


|Moderate: 
| wetness. 
| 
| 
| 


| Severe: 
| ponding. 


| Moderate: 
slope. 


| Severe: 
| slope. 
| 
| 


|Severe: 
| cutbanks cave, 
| wetness. 


| Moderate: 
| slope. 

| 

| 

| 


| Severe: 
| slope. 


| Dwellings 
| without 
basements 


|S1ight--------- 
| 

| 

| 

|Moderate: 

| slope. 

| 

| 

| 


|Moderate: 

| shrink-swell. 
| 

| 

| 

| Severe: 

| ponding, 

| shrink-swell. 
| 

| 

| 

| S1ight--------- 
| 

| 

| 

| 


|Moderate: 
| slope. 


Severe: 
slope. 


Severe: 
wetness. 


| Slight--------- 
| 
| 
| 


| Moderate: 
slope. 


Severe: 
slope. 


| Dwellings 
| with 
basements 


|Moderate: 
| slope. 

| 

| 

| 


| Moderate: 

| wetness, 

| shrink-swell. 
| 

| 


|Severe: 

| ponding, 

| shrink-swell. 
| 

| 

| 
|S1ight--------- 
| 

| 

| 

i 


|Moderate: 
| slope. 


| 
| 
| 
| 
| Severe: 
| siope. 


| Severe: 

| wetness. 

| 

| 

| 
|S1ight--------- 
| 

| 

| 


|Moderate: 
| slope. 

| 

| 

| 


| Severe: 
| slope. 


| Small 
| commercial 
buildings 


|Moderate: 
| slope. 

| 

| 


|Severe: 
| slope. 
| 
| 
| 


|Moderate: 

| shrink-swell. 
| 

| 

| 

|Severe: 

| ponding, 

| shrink-swell. 
| 

| 

| 


[Moderate: 
| slope. 

| 

| 

| 


| Severe: 
| slope. 


| 
| 
| 
| 
| Severe: 
| slope. 


| Severe: 

| wetness. 
| 

| 

| 


|Moderate: 
| slope. 

| 

| 

| Severe: 

| slope. 

| 

| 

| 


| Severe: 
| slope. 


| Local roads 
| and streets 


|S1ight--------- 


Moderate: 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| severe: 

| 1ow strength, 
| frost action. 
| 

| 

| 

| 

| 

| 

| 

| 


Severe: 
shrink-swell, 
low strength, 
ponding. 


|Moderate: 

| low strength, 
| frost action. 
| 

| 


|Moderate: 

| low strength, 
| slope, 

| frost action. 
| 

| 


|Severe: 
| slope. 
| 
| 


|Severe: 

| wetness, 

| frost action. 
| 

| 

|Moderate: 

| frost action. 
| 

| 

|Moderate: 

| slope, 

| frost action. 


| 

| Severe: 
| slope. 
| 


| Lawns and 
| landscaping 


[Moderates 

| droughty. 
| 

| 

|Moderate: 

| droughty. 
| 

| 

|Moderate: 

| droughty, 
| slope. 


Slight. 


Severe: 
ponding. 


Moderate: 
slope. 


| Severe: 
| slope. 
| 
| 


| Severe: 
| wetness. 


Slight. 


Moderate: 
slope. 


| Severe: 
| slope. 


195 


196 


Building Site Development--Continued 


Soil Survey of 


Map symbol 
and soil name 


59: 
Grimstad-------- 


61: 
Arveson--------- 


63: 
Rockwell-------- 


108: 
McIntosh-------- 


127A: 
Sverdrup-------- 


127B: 
Sverdrup-------- 


127C: 
Sverdrup-------- 


141B: 
Egeland--------- 


{ Shallow | Dwellings 

| excavations | without 
basements 

| | 

| | 

| | 

| Moderate: |Moderate: 

| wetness. | shrink-swell. 

| | 

| | 

| | 

| Severe: |Slight--------- 

| cutbanks cave. | 

| | 

| | 

| Severe: |Беуеге: 

| cutbanks сауе,| wetness. 

| wetness. | 

| | 

| | 

| Severe: |Беуеге: 

| cutbanks cave, | wetness. 

| wetness. ] 

| | 

| | 

|Severe: | SLight--------- 

| cutbanks cave. | 

| | 

| | 

| Severe: [S1iight--------- 

| cutbanks cave. | 

| | 

| | 

| Severe: | Severe: 

| cutbanks cave,| ponding. 

| ponding. | 

| | 

| | 

| Severe: | Severe: 

| wetness. | wetness. 

| | 

| | 

| | 

|Moderate: |Moderate: 

| wetness. | shrink-swell. 

| | 

! | 

| | 

[|Moderate: | Moderate: 

| wetness. | shrink-swell. 

| | 

| | 

| | 

|Severe: | Slight--------- 

| cutbanks cave. | 

| | 

| | 

|Severe: | Slight--------- 

| cutbanks cave.| 

| | 

| | 

| Severe: | Moderate: 

| cutbanks cave.| slope. 

| | 

| | 

| | 

|Severe: | SLight--------- 

| cutbanks cave. | 


| 

| Dwellings 

| with 
basements 


wetness, 


| 

| 

l 

| Moderate: 
| 

| shrink-swell. 
| 


| Moderate: 
| wetness. 
| 

| 

[Severe: 

| wetness. 


і 

| 

| Severe: 
| wetness. 
| 

| 

| 


|Moderate: 
| wetness. 
| 

| 
|Moderate: 
| wetness. 
| 

| 

| Severe: 

| ponding. 


| 

| 

|Беуеге: 

| wetness. 
| 

| 

| 


|Moderate: 

| wetness, 

| shrink-swell. 
| 

| 


|Moderate: 

| wetness. 

| 

| 

| 
|Slight--------- 
| 

| 

| 
|S1ight--------- 
| 

| 

| 


|Moderate: 
| siope. 


| Small 
| commercial 
buildings 


Moderate: 
shrink-swell. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
shrink-swell. 


[Moderate: 

| shrink-swell. 
| 

| 

| 
|S1ight--------- 
| 

| 

| 


|Moderate: 
| віоре. 


Severe: 
slope. 


| Local roads 
| and streets 


| 

| 

| 

|Severe: 

| frost action. 
| 

| 

| 


| Moderate: 

| frost action. 
| 

| 

{8еуеге: 

| wetness, 

| frost action. 
| 

| 


|Severe: 

| wetness, 

| frost action. 
| 

| 


| Severe: 

| frost action. 
| 

| 

|Moderate: 

| frost action. 
| 

| 

| Severe: 

| ponding, 

| frost action. 
| 

| 


| Severe: 

| wetness, 

| frost action. 
| 

| 


|Severe: 

| low strength, 
| frost action. 
| 

| 


|Moderate: 
| shrink-swell, 
| frost action. 


| 

| 

| 
|Moderate: 
| slope. 

| 

| 

| 
|S1ight--------- 
| 

| 


| Lawns and 
| landscaping 


Slight. 


Slight. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
l 
| 
| wetness. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
wetness. 


Slight. 


Moderate: 

| droughty. 
| 

| 

|Беуеге: 

| ponding. 

| 

| 

| 


|Severe: 
| wetness. 


|Moderate: 
| droughty. 
| 
| 
[Mederate: 
| droughty. 
| 
| 


|Moderate: 
| dreughty, 
| в1оре. 

| 

| 


| Moderate: 
| droughty. 


Otter Tail County, Minnesota— Part I! 


Map symbol 
and soil name 


141C: 
Egeland--.------- 


141D: 
Egeland--------- 


180: 
Gonvick--------- 


191: 
Epoufette------- 


202: 
Meehan---------- 


258A, 258B: 
Sandberg-------- 


258C: 
Sandberg-------- 


267B; 


Building Site Development--Continued 


| Shallow ] Dwellings 

| excavations | without 
basements 

| | 

| | 

| | 

|Severe: | Moderate: 

| cutbanks cave.| slope. 


| 

| 

| 

| Severe: 

| cutbanks 
| віоре. 


|Moderate: 
| wetness. 


| Severe: 

| wetness. 
| 

| 


| Severe: 

| ponding. 
| 

| 

| 


| Severe: 

| cutbanks 
| wetness. 
| 

| 


| Severe: 

| cutbanks 
| wetness. 
| 

| 


| Severe: 
| cutbanks 


| Severe: 
| cutbanks 


| Severe: 
| cutbanks 


| 

| 

| 

| Severe: 
cave,| slope. 

| 

| 

| 


| Moderate: 

| shrink-swell. 
| 

| 

| 


| Moderate: 
| shrink-swell. 


|Moderate: 
| wetness. 


| Severe: 
| ponding. 


| 
] 
| 
| 


Severe: 
cave,| wetness. 
| 
| 
| 


| Severe: 
cave,| wetness. 

| 

| 

| 

| S1ight--------- 
cave.| 

| 

| 


| Moderate: 
cave.| slope. 


| 

| 

| Slight--------- 
cave.| 


| 

| 

| Moderate: 

| shrink-swell. 
| 

| 


| 

| Dwellings 

| with 
basements 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


wetness. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


[Severe: 

| wetness. 
| 

| 

| 
|S1ight--------- 
| 

| 

| 
[Moderate: 
| в1оре. 

| 

| 


|Moderate: 
| wetness. 


|S1ight--------- 


| Small 
| commercial 
buildings 


Severe: 
slope. 


Severe: 
slope. 


shrink-swell, 
slope. 


Moderates 
shrink-swell. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Moderate: 
| 

| 

| 

| 

| 

| 

| 

| 

| 
|Moderate: 
| wetness. 
| 

| 

|Severe: 


| ponding. 


| 

| 

|Severe: 

| wetness. 
i 

| 

| 


| Severe: 
| wetness. 


| 

| 

| 
{8119Һ®--------- 
| 

| 

| 

|Беуесе: 

| slope. 

| 

| 
|S1ight--------- 
| 

| 

| 


|Moderate: 
| shrink-swell, 
| slope. 


| Local roads 
| and streets 


Moderate: 
slope. 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Moderate: 
| shrink-swell, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


low strength. 


Severe: 
low strength, 
frost action. 


Severe: 
frost action. 


Severe: 

| ponding, 

| £rost action. 
| 

| 

|Severe: 

| wetness, 

| frost action. 


|Moderate: 
| wetness, 
| frost action. 


|Moderate: 

| slope. 

| 

| 

|Moderate: 

| frost action. 
| 

| 


|Moderate: 
| shrink-swell, 
| frost action. 


| Lawns and 
| landscaping 


| 

|. 

| 

|Moderate: 
| droughty, 
| slope. 

| 

| 

|Severe: 

| slope. 


| 


Slight. 
Slight. 


Slight. 


Severe: 
ponding, 
excess humus. 


Severe: 
wetness. 


Severe: 
too acid. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Severe: 

| droughty. 
| 

| 

| Severe: 

| droughty. 
| 

| 

|Moderate: 
| droughty. 
| 

| 


|Moderate: 
| large stones. 
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Building Site Development--Continued 


Soil Survey of 


Map symbol 
and soil name 


267C: 
Snellman-------- 


267E, 267F: 


Snellman-------- 


290: 
Rothsay--------- 


293B: 
Swenoda--------- 


335: 
Urness---------- 


339: 
Fordville------- 


341A: 
Arvilla--------- 


311: 


406A: 


| Shallow 
| excavations 


|Moderate: 
| slope. 

| 

| 

| 

| 


| Severe: 
| slope. 


|Moderate: 
| wetness. 
| 

| 

| 

| Severe: 

| excess humus, 
| ponding. 
| 

| 

| 


|Severe: 

| cutbanks 
| 

| 


|Severe: 
| cutbanks 


| Severe: 

| cutbanks 
| 

| 


| severe: 
| cutbanks 


| severe: 
| cutbanks 
| wetness. 


| Severe: 

| cutbanks 
| 

| 


| Severe: 

| cutbanks 
| slope. 

| 

| 


| Severe: 

| cutbanks 
| 

| 


| Severe: 
| cutbanks 


cave. 


cave, 


cave, 


cave, 


cave. 


| 

| Dwellings 

| without 
basements 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


|S1ight--------- 


| 

| 

| 

| 

| 

| 

| 

| 
|Severe: 
| ponding, 
| 

| 

| 

| 

| 

| 

| 

| 


low strength. 


| Severe: 
| wetness. 


|Severe: 
| віоре. 


| Dwellings 
| with 
basements 


Moderate: 
slope. 


Severe: 
slope. 


|S1ight--------- 
| 
| 
| 


|Moderate: 

| wetness, 

| shrink-swell. 
| 

| 


| Severe: 
| ponding. 


|S1ight--------- 
| 
| 
| 


| S1ight--------- 


|Moderate: 
| wetness. 
| 
| 


| Severe: 

| wetness. 

| 

| 

| 
|S1ight--------- 
| 

| 

| 


|Severe: 
| slope. 


| Small 
| commercial 
buildings 


Severe: 
slope. 


Severe: 
slope. 


|S1ight--------- 
| 
| 
| 


| Slight--------- 
| 
| 
| 
| 


| Severe: 
| ponding, 
| 1ου strength. 


| slope. 


|Moderate: 
| slope. 

| 

| 


|Беуеге: 

| slope. 

| 

| 

| 

| S1ight--------- 
| 

| 

| 

| Moderate: 
| віоре. 


| Local roads 
| and streets 


| 

| 

| 

| Moderate: 

| shrink-swell, 
| slope, 

| £rost action. 
| 

| 

| 

| 

| 

| 


Severe: 
slope. 


| Severe: 

| frost action. 
| 

| 


| Moderate: 

| frost action. 
| 

| 

| 

| Severe: 

| 1ow strength, 
| ponding, 

| frost action. 


|Slight--------- 


| 

| 

| S1ight--------- 
| 

| 

| 

|Moderate: 

| frost action. 
| 

| 

| Severe: 

| wetness, 

| frost action. 


| Lawns and 
| landscaping 


Moderate: 
large stones, 
slope. 


Severe: 
slope. 


Slight. 


Slight. 


Severe: 
ponding. 


|S1ight. 
| 
| 
| 


|Moderate: 
| droughty. 
| 

| 

|Moderate: 
| droughty. 
| 

| 

|Moderate: 
| droughty. 
| 

| 

| Severe: 

| wetness. 
| 

| 

| 


| Severe: 

| droughty. 
| 

| 


| Severe: 

| droughty, 
| s1ope. 

| 

| 

|Moderate: 
| droughty. 
| 

| 

|Moderate: 
| droughty. 


Otter Tail County, Minnesota—Part Il 


Building Site Development--Continued 


Map symbol | Shallow | Dwellings 
and soil name | excavations | without 
basements 
| | 
| | 
418: ] ] 
Lamoure--------- | Severe: | Severe: 
| wetness. | flooding, 
| | wetness. 
| | 
| | 
422B: | | 
Bygland--------- |Moderate: | Severe: 
| too clayey, | shrink-swell. 
| wetness. ] 
| | 
422€: | | 
Bygland--------- |Moderate: | Severe: 
| too clayey, | shrink-swell. 
| wetness, | 
| slope. | 
| | 
426: | | 
Foldahl--------- | Severe: | S1ight------- 
| cutbanks сауе. | 
| | 
| | 
441A: | | 
Almora---------- | Severe: | Moderate: 
| cutbanks cave.| shrink-swell. 
| | 
| | 
441B: | | 
Almora-------.-- | Severe: |Moderate: 
| cutbanks cave.| shrink-swell. 
| | 
| | 
441C: | | 
Almora---------- |Severe: |Moderate: 
| cutbanks cave.| shrink-swell, 
| | slope. 
| | 
| | 
481: | | 
Kratka---------- | Severe: | Severe: 
| cutbanks cave, | wetness. 
| wetness. | 
| | 
494: | | 
Darnen---------- | Severe: | Severe: 
| excess humus. | 1ow strength. 
| | 
| | 
497: | | 
Hantho---------- |Moderate: | SLight--~---- 
| wetness. | 
| | 
508: | , | 
Wyndmere-------- | Severe: |Moderate: 
| cutbanks cave,| wetness. 
| wetness. | 
| | 
540: | | 
Seelyeville----- | Severe: | Severe: 
| excess humus, | subsides, 
| ponding. | ponding, 


| 1ow strength. 


| Dwellings 
| with 
basements 


Severe:i 
flooding, 
wetness. 


| 
| 
| 
| 
| 
| 
l 
| 
| 
[Moderate: 

| wetness, 

| shrink-swell. 
| 

| 

|Модегағе: 

| wetness, 

| віоре, 

| shrink-swell. 


| 

| 

| Moderate: 

| wetness, 

| shrink-swell. 
| 

| 


|Moderate: 

| shrink-swell. 
| 

| 

| 

|Moderate: 

| shrink-swell. 
| 

| 

| 


|Moderate: 
| slope, 
| shrink-swell. 


| 

| 

| 

| Severe: 

| wetness. 


| 

| 

| Moderate: 

| wetness, 

| shrink-swell. 
I 
| 


|Moderate: 
| wetness. 
| 
| 


|Беуеге: 

| wetness. 

| 

| 

| 

|Беуеге: 

| subsides, 

| ponding, 

| 1ow strength. 


| Small 
| commercial 
buildings 


Severe: 
flooding, 
wetness. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


|Moderate: 

| shrink-swell. 
| 

| 

| 


|Moderate: 

| shrink-swell, 
| slope. 

| 

| 


| Severe: 
slope. 


| Severe: 
| wetness. 


Severe: 
low strength. 


Moderate: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
|S1ight--------- 
| 
| 
| 
| 
| 
| 
| 
| 


| Severe: 

| subsides, 

| ponding, 

| 1ow strength. 


| Local roads 
| and streets 


| 

| 

| 

| Severe: 

| 1ow strength, 


| wetness, 
| flooding. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength. 


| Severe: 

| £rost action. 
| 

| 

| 


|Moderate: 

| shrink-swell, 
| 1ow strength. 
| 

| 

|Moderate: 

| shrink-swell, 
| low strength. 
| 

| 


|Moderate: 

| shrink-swell, 
| low strength, 
| slope. 

| 

| 


|Severe: 

| wetness. 

| 

| 

| 

|Moderate: 

| frost action. 
| 

| 

| 


| Severe: 
| frost action. 


| Severe: 
frost action. 


| frost action. 


| Lawns and 
| landscaping 


Severe: 
wetness. 


Moderate: 
slope. 


Moderate: 
droughty. 


Slight. 


Moderate: 
slope. 


Severe: 
wetness. 


Slight. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ἱ 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Moderate: 
| wetness, 
| droughty. 
| 
| 


| Severe: 

| ponding, 

| excess humus. 
| 

| 
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Building Site Development--Continued 


Soil Survey of 


Map symbol 
and soil name 


544: 


Cathro---------- 


567А: 
Verndale-------- 


567B: 
Verndale-------- 


646C: 


646D: 
Peever---------- 


680: 


701: 
Runeberg-------- 


| Shallow 


| excavations 


| 
| 
| 
| 
| excess humus, | ponding, 
| 
| 
| 


| Dwellings 
| without 
basements 


| Severe: 


ponding. | 1ow strength. 
| 
| 
| Severe: | Severe: 
| excess humus, | subsides, 
| ponding. | ponding. 
| | 
| | 
| | 
| Severe: |S1ight--------- 
| cutbanks cave. | 
| | 
| | 
| Severe: | Slight--------- 
| cutbanks cave. | 
| | 
| | 
| Severe: |Б1ідҺ%--------- 
| cutbanks cave. | 
| | 
| | 
| Severe: | Slight--------- 
| eutbanks cave. | 
| | 
| | 
|Moderate: | Severe: 
| too clayey, | shrink-swell. 
| slope. | 
| | 
| | 
|Severe: | Severe: 
| slope. | shrink-swell, 
| | в1оре. 
| | 
| | 
| | 
[Moderate: |S1ight--------- 
| wetness. l 
| | 
| | 
| Severe: |Severe: 
| excess humus, | wetness, 
| wetness. | shrink-swell. 
| | 
| | 
| | 
[Moderate: | Severe: 
| wetness. | shrink-swell. 
| | 
| | 
| | 
| | 
|Severe: | Severe: 
| ponding. | ponding. 
| 
| 


| Dwellings 

| with 
basements 

| 

| 

| 

| Severe: 

| ponding, 

| 1ow strength. 

| 

| 

|Severe: 

| subsides, 

| ponding. 

| 

| 

| 

|S1ight--------- 

| 

| 

| 

|Slight--------- 

| 


| 

| 

| Moderate: 

| shrink-swell. 
| 

] 

|Moderate: 

| wetness. 

| 

| 

| Severe: 

| shrink-swell. 
| 

| 

| 


| Severe: 

| slope, 

| shrink-swell. 
| 

| 

| 


|Moderate: 
| wetness. 


|Severe: 
| wetness, 
| shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
ponding. 


| Small 
| commercial 
buildings 


| ponding, 

| 1ow strength. 
| 

| 

| Severe: 

| subsides, 

| ponding. 

| 

| 

| 
|S1ight--------- 
| 

| 

| 


|Moderate: 
| slope. 

| 

| 


Severe: 
shrink-swell, 
slope. 


| Severe: 
| shrink-swell, 
| slope. 


| Severe: 

| wetness, 

| shrink-swell. 
| 

| 

| 


|Severe: 
| shrink-swell. 


| 

| 

| 
|Беуегез 
| ponding. 
| 

| 


| Local roads 
| and streets 


| 
| 
| 
| Severe: 

| ponding, 

| 1ow strength. 
| 

| 


[8еуеге: 

| subsides, 

| ponding, 

| frost action. 
| 

| 

| S1ight--------- 
| 

| 

| 
|S1ight--------- 
| 

| 

| 
|S1ight--------- 
| 

| 

| 

|Moderate: 

| frost action. 
| 

| 

| Severe: 

| shrink-swell, 
| low strength. 
| 

| 


| Severe: 

| shrink-swell, 
| low strength, 
| slope. 

| 

| 


|Moderate: 
| frost action. 


| Severe: 

| shrink-swell, 
| 1ow strength, 
| wetness. 

| 

| 


| Severe: 

| shrink-swell, 
| 1ow strength, 
| frost action. 
| 

| 


| severe: 
| ponding, 
| frost action. 


| 
| Lawns and 
| landscaping 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding, 
excess humus. 


|Moderate: 
| droughty. 
| 
| 


|Moderate: 
| droughty. 
| 

| 

|Moderate: 
| droughty. 
| 

| 

|Slight. 

| 

| 

| 


| Moderate: 
| віоре. 


Severe: 
slope. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| wetness. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
ponding. 


Otter Tail County, Minnesota—Part 11 201 


Building Site Development--Continued 


Map symbol | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
and soil name |  excavations | without | with | commercial | and streets | landscaping 
basements basements buildings 
| | | | | | 
| | | | | | 
1058: | I | | | | 
Nitche---------- | Severe: | S1ight--------- | S1ight--------- | S1ight--------- | Slight--------- |Moderate: 
| cutbanks cave. | | | | | droughty. 
| | | | | | 
Kandota--------- |S1ight--------- | Slight--------- |S1ight--------- | S1ight--------- |Moderate: |Slight. 


| | | | | frost action. | 


Lida------------ | Severe: [S1ight--------- |Slight--------- | Slight--------- | S1ight--------- |Moderate: 
| cutbanks cave. | | | | | large stones, 
| | | | | | droughty. 
| | | | | | 

1056: | | | | | | 

Nitche---------- | Severe: |Moderate: |Moderate: | Severe: |Moderate: | Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | slope. 
| | | | | | 

Kandota--------- | Moderate: |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| slope. | slope. | slope. | slope. | slope, | slope. 


| | | | | frost action. | 


| slope. 


Lida------------ | Severe: |Moderate: |Moderate: | Severe: | Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | large stones, 
| | | | | | droughty, 
| | | | | | slope. 
| | | | | | 

707B: | | | | | | 

Lizzie---------- | Severe: |Moderate: |Moderate: |Moderate: |Severe: |Slight. 
| cutbanks cave.| shrink-swell. | shrink-swell. | shrink-swell, | low strength, | 
| | | | в1оре. | frost action. | 
| | | | | | 

707С2: | | | | | | 

Lizzie---------- |Severe: |Moderate: | Moderate: | Severe: | Severe: |Moderate: 
| cutbanks cave.| shrink-swell, | slope, | slope. | low strength, | slope. 
| | slope. | shrink-swell. | | frost action. | 
| | | | | | 

707D2: | | | | | | 

Lizzie---------- | Severe: | Severe: | Severe: |Severe: |Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope. | low strength, | slope. 
| slope. | | | | slope, | 
[ | | | | frost action. | 
| | | | | | 

710% | | | | | | 

Friberg--------- | severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| wetness. | wetness. | wetness. | wetness. | wetness, | wetness. 
| | | | | frost action. | 
| | | | | | 

Weetown--------- |Moderate: | Siight--------- |Moderate: |S1ight--------- [Moderate: |S1ight. 
| wetness. ] | wetness. | | frost action. | 
| | | | | | 

711B: | | | | | | 

Arvilla--------- |Severe: | S1ight--------- | S1ight--------- |Moderate: | Slight--------- |Moderate: 
| cutbanks cave. | | | slope. | | droughty. 
l. | | | | | 

Sandberg-------- | Severe: [S1ight--------- |S1ight--------- |Moderate: | S1ight--------- |Moderate: 
| cutbanks cave. | | | slope. | | small stones, 
| | | | | | droughty. 
| | | | | | 

711С: | | i | | 

Arvilla--------- | Severe: |Moderate: |Moderate: Severe: |Moderate: |Moderate: 

| slope. | droughty, 
| 
| 


| 
| 
| cutbanks cave.| slope. | slope. | slope. 
| 
| 


202 Soil Survey of 
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| ponding. | | | 


Map symbol | Shallow | Dwellings | Dwellings | 5та11 | Local roads | Lawns and 
and soil name | excavations | without | with | commercial | and streets | landscaping 
basements basements buildings 
| | | | l | 
| | | | | | 
711€: | | | | | | 
Sandberg-------- | Severe: | Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | small stones, 
| | | | | | droughty. 
| | | | | | 
715: | | | | | | 
Bluffcreek------ | Severe: | S1ight--------- |Moderate: | S1ight--------- |Мо4егағе: |Moderate: 
| cutbanks cave. | | wetness. і | frost action. | droughty. 
| | | | | | 
Clearriver------ | Severe: [S1ight--------- |Moderate: |S1ight--------- | S1ight--------- |Severe: 
| cutbanks cave. | | wetness. | | | droughty. 
| | | | | | 
716B: | | | | | | 
Leaflake-------- |Беуеге: | S1ight--------- | 51ight--------- | S1ight--------- |S1ight--------- |Moderate: 
| eutbanks cave.| | | | | droughty. 
| | | | | | 
Eagleview------- | Severe: [S1ight--------- |S1ight--------- |S1ight--------- | S1ight--------- |Moderate: 
| cutbanks cave. | | | | | droughty. 
| | | | | | 
716C: | | | | | | 
Leaflake-------- | Severe: |Moderate: | Moderate: |Severe: | Moderate: | Moderate: 
| cutbanks сауе.| slope. | siope. | slope. | в1оре. | droughty, 
| | | | | | slope. 
| | | | | | 
Eagleview------- |Severe: |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| ! | | | | slope. 
| | | | | | 
716D: | | | | | | 
Leaflake--------|Severe: | Severe: | Severe: | Severe: |Беуегез | Severe: 
| cutbanks cave,| slope. | slope. | slope. | віоре. | зіоре. 
| віоре. | | | | | 
| | | | | | 
Eagleview------- [Severe: | Severe: | Severe: | Severe: |Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope. | siope. | slope. 
| slope. | | | | | 
| | | | | | 
718Е: | | | | | | 
Naytahwaush----- |Severe: |Severe: | Severe: | Severe: | Severe: | Severe: 
| slope. | slope. | віоре. | slope. | low strength, | slope. 
| | | | | в1оре. | 
| | | | | | 
721B: | | | | | | 
Corliss--------- | Severe: |S1ight--------- | S1ight--------- |Moderate: |S1ight--------- | Severe: 
| cutbanks cave. | | | slope. | | droughty. 
| | | | | | 
721C: | | | | | | 
Corliss--------- | Severe: |Moderate: |Moderate: | Severe: |Moderate: | Severe: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty. 
| | | | | | 
1215, 721Е: | | | | | | 
Corliss--------- |Severe: |Severe: |Severe: |Severe: | Severe: |Severe: 
| cutbanks cave,| slope. | slope. | slope. { slope. | droughty, 
| slope. | | | | | slope. 
| | | | | | 
726: | | | | | | 
Kratka---------- [Severe: |Severe: | Severe: | severe: | Severe: | Severe: 
| cutbanks cave,| ponding. | ponding. | ponding. | ponding. | ponding. 
| 
| 
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frost action. | 


Map symbol | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
and soil name | excavations | without | with | commercial | апа streets | landscaping 
basements basements buildings 
| | | | | | 
| | | | | 1 
746; | | | | | | 
Haslie---------- | severe: |Severe: | Severe: | severe: | Severe: | Severe: 
| excess humus, | ponding, | ponding, | ponding, | ponding, | pending, 
| ponding. | 1ow strength. | 1ου strength. | 1ου strength. | frost action. | excess humus. 
| | | | | | 
760C2: | | | | | | 
Chapett--------- |Moderate: |Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
| slope. | slope. | slope. | slope. | slope, | slope. 
| | | | | frost action. | 
| | | | | | 
Sisseton-------- [|Moderate: |Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
| slope. | slope. | slope. | slope. | slope, | slope. 
| | | | | frost action. | 
| | | | | | 
76002: | | | | | | 
Chapett--------- |Severe: | Severe: | Severe: | Severe: |Severe: | Severe: 
| slope. | slope. | slope. | slope. | slope. | slope. 
| | | | | | 
Sisseton-------- | Severe: |Беуеге: |Беуеге: |Severe: | Severe: | Severe: 
| slope. | slope. | slope. | віоре. | siope. | віоре. 
| | | | | | 
769В: | | | | | | 
Mehurin--------- |Moderate: |Severe: |Moderate: |Severe: | Severe: |Slight. 
| too clayey, | shrink-swell. | wetness, | shrink-swell. | shrink-swell, | 
| wetness. | | shrink-swell. | | 1ow strength. | 
| | | | | | 
776B: | | | | | 
Snellman-------- | S1ight--------- |Moderate: |S1ight--------- |Moderate: |Moderate: |Moderate: 
| | shrink-swell. | | shrink-swell, | shrink-swell, | large stones. 
| | | | slope. | frost action. | 
| | | | | | 
Sugarbush------- | severe: |S1ight--------- [S1ight--------- [Moderate: |S1ight--------- |Moderate: 
| cutbanks cave. | | | slope. | | large stones, 
| | | | | | droughty. 
| | | | | | 
776C: | | | | | | 
Snellman-------- |Moderate: |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| slope. | shrink-swell, | slope. | slope. | shrink-swell, | large stones, 
| | slope. | | | slope, | slope. 
| | | | | frost action. | 
| | | | | | 
Sugarbush----- --|Severe: |Moderate: | Moderate: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | large stones, 
| | | | | | droughty, 
| | | | | | slope. 
ἱ | | | | | 
776Е: | | | | | | 
Snellman-------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| slope. | slope. | в1оре. | slope. | slope. | slope. 
| | | | | | 
Sugarbush------- | Severe: |Беуеге: |Беуеге: | Severe: | Severe: | Severe: 
| cutbanks cave,| slope. | slope. | siope. | slope. | slope. 
| slope. | | | | | 
| | | | | | 
777С2% | | | | | | 
Sisseton-------- |Moderate: |Moderate: |Moderate: | Severe: [Moderates |Moderate: 
| slope. | slope. | slope. | slope. | slope, | slope. 
| | | | | frost action. | 
| | | | | | 
Heimdal--------- |Moderate: |Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
| slope. | slope. | slope. | slope. | slope, | slope. 
| | 
| | 
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Ma 
and 


77702 
Siss 


Heim 


778B: 
Dors 


778С: 
Dors 


Corl 


779B: 
Peev 


902B: 


903c2 
Barn 


915c2 
Form 


p symbol 


soil name 


‚ ТТТЕ: 
eton 


dal 


et 


et 


iss 


ек---------- 


% 
ев 


s 
an---------- 


| Shallow 
| excavations 


| Severe: 
| slope. 
| 
| Severe: 
| slope. 
| 
| 


|Severe: 

| cutbanks 
| 

| Severe: 

| cutbanks 


| 
| 


|Severe: 

| cutbanks 
| 

| 


| Severe: 

| cutbanks 
| 

| 


|Moderate: 

| too clayey. 
| 

| 


|Moderate: 

| teo clayey, 
| wetness. 

| 

| 

| Slight 
| 

| 

| 
{Slight 
| 

| 

| 

| 


|Moderate: 
| slope. 

| 

| 

| 


|Moderate: 
| slope. 

| 

| 

| 

| 
|Moderate: 
| slope. 

| 

| 

| 


|Moderate: 
| віоре. 

| 

| 

| 


cave. 


cave. 


cave. 


cave. 
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| 

| Dwellings 

1 without 
basements 


| 
| 
| 
|Severe: 
| slope. 
| 

| Severe: 
| slope. 
| 

| 

| Slight 
| 

| 

| Slight 
! 

| 

| 


[Moderate: 
| slope. 

| 

| 


|Moderate: 
[ slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


| Slight 


Moderate: 
slope. 


Moderate: 
slope. 


|Moderate: 

| shrink-swell, 
| slope. 

| 

| 


| Moderate: 
| slope. 


| 

| Dwellings 

| with 
basements 


| 
| 
| 
|Severe: 
| siope. 
| 

| Severe: 
| віоре. 


[Slight 
| 
| 
| 


|Moderate: 
| віоре. 

| 

| 


[Moderate: 
| slope. 

| 

| 


| Severe: 

| shrink-swell. 
| 

| 


|Moderate: 

| wetness, 

| shrink-swell. 
| 

| 
[Slight 
l 

| 

| 

| Slight-----~--- 
| 

| 

| 

| 


[Moderate: 
| slope. 

| 

| 

| 
|Moderate: 
| slope. 


| 
| 
| 
|Moderate: 

| slope, 

| shrink-swell. 
| 

| 


|Moderate: 
| slope. 

| 

| 

| 


| Small 
| commercial 
buildings 


| 
| 
| 
| severe: 
| slope. 
| 


| Severe: 
| slope. 


| S1ight--------- 


| Severe: 
| slope. 
| 
| 


| Severe: 
| siope. 
| 
| 


| Severe: 
Shrink-swell. 


Severe: 
shrink-swell. 


|Moderate: 
| siope. 

| 

| 
|Moderate: 
| slope. 

| 

| 

| 


| Severe: 
| slope. 


Severe: 
slope. 


Severe: 
slope. 


| Local roads 
| and streets 


| 
| 
| 
|Беуеге: 
| віоре. 
| 

| Severe: 
| slope. 


|Moderate: 
| slope. 

| 

| 


|Moderate: 
| slope. 

| 

| 


|Беуеге: 

| shrink-swell, 
| low strength. 
| 

|Severe: 

| shrink-swell, 
| 1ow strength. 
| 

| 


| Moderate: 

| low strength, 
| £rost action. 
| 

[|Moderate: 

| low strength, 
| frost action. 
| 

| 


[Moderate: 

| 1ow strength, 
| віоре, 

| £rost action. 
| 

|Moderate: 

| 1ow strength, 
| slope, 

| frost action. 
| 

| 


|Moderate: 

| shrink-swell, 
| low strength, 
| slope. 

| 

|Moderate: 

| 1ow strength, 
| slope, 

| frost action. 
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| Lawns and 
| landscaping 


Severe: 
slope. 


Severe: 
slope. 


|Moderate: 

| droughty. 
| 

|Severe: 

| droughty. 
| 

| 


|Moderate: 
[ droughty, 
| siope. 


| Severe: 
droughty. 


Slight. 


Slight. 


Slight. 


Slight. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Map symbol | Shallow | Dwellings 
and soil name |  excavations | without 
basements 
| | 
| | 
91502: | | 
Forman---------- | Severe: |Severe: 
| slope. | slope. 
| | 
Buse------------ | Severe: | Severe: 
| slope. | slope. 
| | 
931С2: 1 | 
Formdale-------- | Moderate: | Moderate: 
| slope. | shrink-swell, 
| | slope. 
| | 
Langhei--------- |Moderate: |Moderate: 
| slope. | slope. 
| | 
931D2: | | 
Formdale-------- | Severe: | Severe: 
| slope. | slope. 
| | 
| | 
Langhei--------- | Severe: | Severe: 
| slope. | slope. 
| | 
| | 
942D2: | | 
Langhei--------- | Severe: |Severe: 
| slope. | slope. 
| | 
Barnes---------- | Severe: | Severe: 
| slope. | siope. 
| | 
957В2 | | 
Rothsay--------- |S1ight--------- | S1ight--------- 
| | 
| | 
Zell------------ | S1ight--------- | S1ight--------- 
| | 
| | 
969С2: | i 
Zell------------ |Moderate: |Moderate: 
| slope. | slope. 
| | 
Rothsay--------- |Moderate: |Moderate: 
| slope. | siope. 
| | 
96902: | | 
Zell----.------- |Беуеге: | Severe: 
| slope. | siope. 
| | 
| | 
Rothsay--------- | Severe: | Severe: 
| slope. | siope. 
|. | 
| | 
1015: | | 
Udipsamments----|Severe: | S1ight--------- 
| cutbanks cave. | 
| | 
| | 
1016: | | 
Udorthents------ | Severe: |Severe: 
| slope. | slope. 
| 


| 

| Dwellings 

| with 
basements 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
slope, 
shrink-swell. 


slope. 


Severe: 
slope. 


Severe: 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Moderate: 
| 

| 

| 

| 

| 

| 

{ 

| 

| 

| 

| 

| 

| Severe: 
| slope. 
| 
|Severe: 

| slope. 

| 

| 
|S1ight--------- 
| 

| 

| S1ight--------- 
| 

| 

| 


| Moderate: 
| slope. 

| 
|Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


| Small 
| commercial 
buildings 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


[Moderate: 
| віоре. 

| 

| Moderate: 
| slope. 

| 

i 


| Severe: 
| slope. 
| 
| Severe: 
| slope. 
| 
| 
| Severe: 
| віоре. 
| 
| 
| Severe: 
| siope. 
| 
| 
| 


|Moderate: 
| slope. 

| 

| 

| 

| Severe: 


| siope. 


| Local roads 
| and streets 


Severe: 
slope. 


Severe: 
slope. 


low strength. 


Severe: 
low strength. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 
| 

| 

| 

| 

| 

| 

| 

| Severe: 

| 1ow strength, 
| slope. 

| 

| Severe: 

| 1ow strength, 
| siope. 

{ 

| 


| Severe: 

| slope. 

| 

| Severe: 
slope. 


Severe: 
frost action. 


frost action. 


| 

| 

| 

| 

| 

| 
|8еуеге: 
| 

| 

| 

| Severe: 

| frost action. 
| 

| Severe: 

| frost action. 
| 

| 


[Severe: 

| slope, 

| frost action. 
| 

| Severe: 

| slope, 

| frost action. 


| Lawns and 
landscapin 
g 


| 
| 
| 
|Severe: 
| slope. 
| 
|Severe: 
| slope. 
| 
| 


|Moderate: 
| slope. 

| 

| 
|Moderate: 
| віоре. 

| 

| 


| Severe: 
| slope. 
| 
| 
|Severe: 
| slope. 
| 
| 
| 


[Severe: 
| в1оре. 
| 

| Severe: 
| віоре. 


Slight. 


Slight. 


| 
| 
| 
| 
| 
| 
| 
| 


|Moderate: 
| slope. 

| 
|Moderate: 
| siope. 


Severe: 
slope. 


Severe: 
slope. 


|Moderate: 

| droughty, 
| too sandy. 
| 

| 

| Severe: 

| slope. 


205 


206 


Map symbol | Shallow | Dwellings 
and soil name |  excavations | without 
basements 
| | 
| | 
1027: | 1 
Udorthents. | | 
| | 
1030: | | 
Pits. | | 
| | 
Udipsamments----|Severe: | Severe: 
| cutbanks cave,| slope. 
| siope. | 
| | 
1077: | | 
Forada---------- | Severe: |Severe: 
| cutbanks cave,| ponding. 
| ponding. | 
| | 
Leafriver------- | Severe: | severe: 
| cutbanks caver | ponding. 
| ponding. | 
| | 
1102В: | | 
Chapett--------- | S1ight--------- {Slight------ 
| | 
| | 
Dorset---------- | Severe: |Slight------ 
| cutbanks cave. | 
| | 
1102€: | | 
Chapett--------- |Moderate: |Moderate: 
| slope. | slope. 
| | 
| | 
Dorset---------- |Severe: |Moderate: 
| cutbanks cave.| slope. 
| | 
| | 
1103: | | 
Clitherall------ [Severe: |S1ight------ 
| cutbanks сауе. | 
| | 
1104B: | l 
Waukon---------- |Siight--------- | S1ight------ 
| | 
| | 
| | 
Dorset---------- |Severe: |Slight------ 
| cutbanks cave. | 
| | 
1104C: | | 
Waukon---------- |Moderate: |Moderate: 
| slope. | slope. 
| | 
| | 
| | 
Dorset---------- | Severe: | Moderate: 
| cutbanks cave.| slope. 
| | 
| | 
1104D: | | 
Waukon---------- |Severe: | Severe: 
| slope. | slope. 
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| 

| Dwellings 

| with 
basements 


Severe: 
slope. 


Severe: 
ponding. 


Severe: 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Slight-~------- 


| Moderate: 
| slope. 

| 

| 


|Moderate: 

| slope. 

| 

| 

| 

|Moderate: 

| wetness. 

| 

| 

| Slight--------- 
| 

| 

| 

]Slight --------- 
| 

| 

| 


|Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


| Small 
| commercial 
buildings 


Severe: 
slope. 


Severe: 
ponding. 


Severe: 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Siight--------- 
| 
| 
|S1ight--------- 
| 
| 
| 


[Severe: 
| siope. 
| 
| 


| Severe: 
| slope. 


|S1ight--------- 
| 
| 
| 
|Slight--------- 
| 
| 


Severe: 
slope. 


slope. 


Severe; 
slope. 


| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 


| Local roads 
| and streets 


| 
| 
| 
| 
| 
| 
| 
| 


| Severe: 
| slope. 
| 
| 
| 


|Severe: 

| ponding, 

| frost action. 
| 

| Severe: 

| ponding, 

| frost action. 
| 

| 

|Moderate: 

| frost action. 
| 
|S1ight--------- 
| 

| 

| 


|Moderate: 
slope, 
frost action. 


| 
| 
| 
|Moderate: 
| slope. 
| 
| 
| 


|Moderate: 

| frost action. 
| 

| 


|Moderate: 
| low strength, 
| frost action. 


|Moderate: 

| 1ow strength, 
| slope, 

| frost action. 
| 

[Moderate: 

| slope. 

| 

| 

| 


|Severe: 
| slope. 


Soil Survey of 


|  Lawns and 
| landscaping 


Severe: 
slope. 


Severe: 
ponding. 


Severe: 
ponding, 
excess humus. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Slight. 

| 

| 

|Moderate: 
| droughty. 


| 
| 


|Moderate: 
| slope. 

1 

| 


|Moderate: 
| droughty, 
| slope. 

| 

| 

|Moderate: 
| droughty. 
| 

| 

|Slight. 

| 

| 

| 


|Moderate: 
| droughty. 
| 
| 


|Moderate: 
| slope. 

| 

| 

| 


|Moderate: 
| droughty, 
| slope. 


Otter Tail County, Minnesota— Part II 


Building Site Development--Continued 


Map symbol | Shallow | Dwellings 
and soil name |  excavations | without 
basements 
| | 
| | 
1104р: | | 
Dorset---------- | Severe: |Severe: 
| cutbanks cave,| slope. 
| slope. | 
| | 
1105В: | | 
Dent------------ | Severe: |Moderate: 
| cutbanks cave.| shrink-swell. 
| | 
| | 
1110: | | 
Isan------------ | Severe: |Severe: 
| cutbanks cave,| wetness. 
| wetness. | 
| | 
1111: | | 
Nidaros--------- | Severe: |Беуеге: 
| cutbanks cave,| subsides, 
| excess humus, | flooding, 
| ponding. | ponding. 
| | 
11120, 1112Е: | | 
Chapett--------- |Severe: | Severe: 
| slope. | slope. 
| | 
Corliss--------- |Беуеге: | Severe: 
| cutbanks cave,| slope. 
| slope. | 
| | 
1113: | | 
Haslie---------- |Severe: | Severe: 
| excess humus, | subsides, 
| ponding. | ponding, 
| | 1ом strength. 
| | 
Seelyeville----- | Severe: |Беуеге: 
| excess humus, | ponding, 
| ponding. | 1ow strength. 
| | 
Cathro---------- | Severe: | Severe: 
| excess humus, | ponding. 
| ponding. | 
| | 
1114: | | 
Hangaard-------- | Severe: |Беуеге: 
| cutbanks сауе, | wetness. 
| wetness. | 
| | 
1120: | | 
Rushlake-------- |Severe: |S1ight------- 
| cutbanks cave.| 
| | 
Hangaard-------- | Severe: | Severe: 
| cutbanks cave,| wetness. 
| wetness. | 
| | 
1129: | | 
Lindaag--------- |Severe: | Severe: 
| wetness. | wetness, 


| 
| 
| 


| 

[ Dwellings 

| with 
basements 


Severe: 
slope. 


Moderate: 
wetness. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

| subsides, 
| flooding, 
| ponding. 
| 

| 

| Severe: 

| slope. 


| Severe: 


Severe: 
subsides, 

| ponding, 

| 1ow strength. 
| 

| Severe: 

| ponding, 

| low strength. 
| 

|Severe: 

| ponding. 


| 

| 

|Severe: 

| wetness. 
| 

| 

| 


|Moderate: 
| wetness. 
| 

| Severe: 

| wetness. 
| 

| 

| 


| Severe: 
| wetness. 


shrink-swell. | 


| 

| Small 

| commercial 
buildings 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Severe: 
wetness. 


subsides, 
flooding, 
ponding. 


slope. 


| Severe: 

| subsides, 

| ponding, 

| 1ow strength. 
| 

| Severe: 

| ponding, 

| 1ow strength. 
| 

|Severe: 

| ponding. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness, 
shrink-swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Local roads 
| and streets 


Severe: 
slope. 


frost action. 


Severe: 
wetness. 


Severe: 
subsides, 

| ponding, 

| flooding. 

| 

| 


| Severe: 
| siope. 
| 
| Severe: 
| slope. 
| 
| 
| 


|Беуеге: 

| subsides, 

| ponding, 

| frost action. 
| 

| Severe: 

| ponding, 

| frost action. 
| 

| Severe: 

| ponding, 

| frost action. 
| 

| 


|Severe: 

| wetness. 
| 

| 

| 


|Moderate: 

| frost action. 
| 

| Severe: 

| wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| low strength, 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| 

| severe: 

| shrink-swell, 
| 1ow strength, 
| frost action. 
| 


| Lawns and 
landscaping 
р 


Severe: 
slope. 


| ponding, 

| flooding, 

| excess humus. 
| 

| 


[8еуеге: 

| в1оре. 

| 

| Severe: 

| droughty, 
| slope. 

| 

| 


| Severe: 

| ponding, 

| excess humus. 
| 

| 


| Severe: 

| ponding, 

| excess humus. 
| 

| Severe: 

| ponding, 

| excess humus. 
| 

| 

|Severe: 

| wetness, 

| droughty. 


Severe: 
droughty. 


| 

| 

| 

| 

| 

|Severe: 

| wetness, 
| droughty. 
| 

| 

| 

| 

| 

| 

| 


Moderate: 
wetness. 
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Building Site Development--Continued 


Soil Survey of 


| 
Map symbol 1 


| 

| Dwellings 

| without 
basements 


|S1ight--------- 


|Беуеге: 


| cutbanks cave,| subsides, 
| excess humus, | ponding, 


| 1ow strength. 


| 

| 

|Moderate: 

| wetness, 

| shrink-swell. 


[S1ight--------- 


|S1ight--------- 


|Moderate: 


cave.| slope. 


|Moderate: 


cave.| slope. 


|Severe: 


cave,| slope. 


| Severe: 


сауе,| slope. 


|S1ight--------- 


| 
| 


|Slight--------- 


Shallow 
and soil name | excavations 
| 
| 
1131B: | 
Verndale-------- | Severe: 
| cutbanks cave. | 
| 
Abbeylake------- | Severe: 
| cutbanks cave. 
| 
1136: 
Nidaros-------- ~ | Severe: 
| ponding. 
| 
1149; | 
Hamerly--------- | Severe: 
| wetness. 
| 
| 
1195A: | | 
Sybil----------- | Severe: | 
| eutbanks cave.| 
| | 
Eagleview------- |Severe: | 
| cutbanks cave. | 
| 
11958: | 
Sybil----------- | Severe: 
| cutbanks cave. | 
| 
Eagleview------- | Severe: 
| cutbanks cave. | 
| 
1195C: | 
Sybil----------- | Severe: 
| cutbanks 
| 
| 
Eagleview------- | Severe: 
| cutbanks 
| 
| 
1195Е: 
Sybil----------- |Severe: 
| cutbanks 
| slope. 
| 
Eagleview------- | Severe: 
| cutbanks 
| slope. 
| 
1196B: | 
Lida------------ | Severe: 
| cutbanks cave. | 
| 
| 
Two Inlets------ |Severe: 
| cutbanks 


сауе. | 


| 

| Dwellings 

| with 
basements 


| 

| 

| 

| Severe: 

| subsides, 
| ponding. 
| 

| 

| 


|Severe: 
| wetness. 


|S1ight--------- 


|Moderate: 
| slope. 

| 

| 


|Moderate: 
slope. 


slope. 


| 
| 
| 
|S1ight--------- 
| 
| 
| 


| Small 
| commercial 
buildings 


|Severe: 

| subsides, 

| ponding, 

| 1ow strength. 
| 

| 


|Moderate: 
| wetness, 
| shrink-swell. 


|Slight--------- 


|Moderate: 
| slope. 

| 
|Moderate: 
| slope. 

| 

| 


|Severe: 
| slope. 
| 
| 


| Severe: 
| slope. 


Severe: 
slope. 


Severe: 
slope. 


|Moderate: 
| slope. 

| 

| 


|Moderate: 
| slope. 

| 

| 


| Local roads 
| and streets 


|S1ight--------- 
| 
| 
| 


| Severe: 

| subsides, 

| ponding, 

| frost action. 
| 

| 

|Severe: 

| low strength, 
| frost action. 


|S1ight--------- 
| 
| 
| 
|S1ight--------- 
| 
| 
|S1ight--------- 
| 
| 
| 


[Moderate: 
| slope. 

| 

| 


|Moderate: 
| slope. 


Severe: 
slope. 


Severe: 
slope. 


Slight--------- 


| Lawns and 
| landscaping 


|Moderate: 
| droughty. 
| 

| Severe: 

| droughty. 
| 

| 


| Severe: 

| ponding, 

| excess humus. 
| 

| 

| 


|Moderate: 
| wetness. 
| 
| 
| 


|Moderate: 

| droughty. 
| 

|Moderate: 

| droughty. 
| 

| 

|Moderate: 

| droughty. 
| 

| Moderate: 

| droughty. 
| 

| 


|Moderate: 

| droughty, 
| slope. 

| 

|Moderate: 

| droughty, 
| slope. 

| 

| 

| Severe: 

| віоре. 

| 

| 

|Беуесе: 

| віоре. 

| 

| 

| 


|Moderate: 

| large stones, 
| droughty. 

| 

|Moderate: 

| small stones, 
| droughty. 


Map symbol 
and soil name 


1196С: 


Two Inlets------ 


1196E, 1196F: 


1208B: 


Naytahwaush----- 


Mahkonce-------- 


1209C: 


Naytahwaush---- 


1212B: 


Mahkonce------- 


1214: 


Mustinka-------- 


1215: 


Pinelake------- 


1216B: 


| Shallow 
| excavations 


| cutbanks 
| 

| 

| 

| Severe: 

| cutbanks 
| 

| 

| 

| 

|Беуеге: 

| cutbanks 
| siope. 

| 

| Severe: 

| cutbanks 
| slope. 

| 

| 


|Беуегез 

| wetness. 

| 

| 

| 

|Moderate: 

| too clayey. 
| 

| 


|Moderate: 

| too clayey, 
| wetness. 

| 

| 

| 

| Moderate: 

| too clayey, 
| slope. 

| 

| 


|Moderate: 

| too clayey, 
| wetness. 

| 

| 

| 


| Severe: 

| wetness. 
| 

| 

| 

| 


|Severe: 
| cutbanks 
| wetness. 


| 

| 

|Severe: 

| wetness. 


cave, 


Otter Tail County, Minnesota— Part il 


Building Site Development--Continued 


| Dwellings 
| without 
basements 


|Moderate: 


cave.| віоре. 


(Moderate: 


cave. | slope. 


Severe: 


cave, | slope. 


Severe: 
wetness. 


Moderate: 
shrink-swell. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Moderate: 

| shrink-swell, 
| slope. 

| 

| 

| severe: 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


shrink-swell. 


Severe: 
wetness. 


Severe: 
wetness. 


| Dwellings 
| with 
basements 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


| Severe: 
| wetness. 


| 
| 
| 
|Moderate: 

| shrink-swell. 


| Moderate: 
| wetness, 
| shrink-swell. 


| 

| 
|Moderate: 

| slope, 

| shrink-swell. 
| 
| 


|Moderate: 

| wetness, 

| shrink-swell. 
| 

| 

| 


| Severe: 
| wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


1 Small 
| commercial 
buildings 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


|Severe: 
| wetness. 


| 

| 

| 

|Moderate: 

| shrink-swell, 


| slope. 


| 
| Severe: 
| shrink-swell. 


Severe: 
slope. 


Severe: 
shrink-swell. 


wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Local roads 
| and streets 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| frost action. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength, 
frost action. 


Severe: 
low strength. 


Severe: 
shrink-swell, 
low strength, 
frost action. 


| Severe: 

| low strength, 
| wetness, 

| frost action. 


Severe: 
wetness, 
frost action. 


Severe: 
wetness, 
frost action. 


|  Lawns and 
| landscaping 


Moderate: 
large stones, 
droughty, 
slope. 


Moderate: 
small stones, 


droughty, 
slope. 


Severe: 
slope. 


Severe: 


slope. 


Severe: 
wetness. 


Slight. 


Slight. 


Moderate: 
slope. 


Slight. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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210 Soil Survey of 


Building Site Development--Continued 


| slope. | | 


Map symbol | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
and soil name |  excavations | without | with | commercial | and streets | landscaping 
basements basements buildings 
] | | | | | 
| | | | | | 
12168: | | | | | | 
Wykeham--------- |Moderate: | Moderate: |Moderate: |Moderate: |Moderate: |Slight. 
| wetness. | shrink-swell. | wetness. | shrink-swell. | shrink-swell, | 
| | | | | frost action. | 
| | | | | | 
1217Е: | | | | | | 
Waukon---------- | Severe: | Severe: |Severe: | Severe: [Severe: |Severe: 
| віоре. | slope. | slope. | slope. | slope. | slope. 
| | | | | | 
Lida------------ | Severe: |Severe: | Severe: |Беуеге: |Severe: |Severe: 
| cutbanks cave,| slope. | slope. | slope. | slope. | slope. 
| slope. | | | | | 
| | | | | | 
1218Βε | | | | | | 
Snellman-------- |Slight--------~ |Moderate: |S1ight--------- |Moderate: | Moderate: |Moderate: 
| | shrink-swell. | | shrink-swell, | shrink-swell, | large stones. 
| | | | в1оре. | frost action. | 
| | | | | | 
Lida------------ | Severe: |S1ight--------- | Slight--------- |Moderate: |Slight--------- |Moderate: 
| cutbanks cave. | | | slope. | | large stones, 
| | | | | | droughty. 
| | | | | | 
1218C: | | | | | | 
Snellman-------- |Moderate: |Moderate: | Moderate: | Severe: |Moderate: |Moderate: 
| slope. | shrink-swell, | slope. | slope. | shrink-swell, | large stones, 
| | slope. | | | siope, | slope. 
| | | | | frost action. | 
| | | | | | 
Lida------------ |Severe: |Moderate: |Мойегаве: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | large stones, 
| | | | | | droughty, 
| | | | | | в1оре. 
| | | | | | 
1218Е, 1218F: | | | | | | 
Snellman-------- |Severe: | Severe: | Severe: |Severe: | Severe: | Severe: 
| slope. | slope. | slope. | slope. | slope. | slope. 
| | | | | | 
Lida------------ | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope. | slope. | slope. 
| slope. | | | | | 
| | | | | | 
1219C: | | | | | | 
Sandberg-------- |Severe: | Moderate: | Moderate: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | small stones, 
| | | | | | droughty. 
| | | | | | 
Sverdrup-------- | Severe: | Moderate: |Moderate: | Severe: | Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | siope. 
| | | | | | 
1221B: | | | | | | 
Sverdrup-------- | Severe: | S1ight--------- |Slight--------- |Moderate: | Slight--------- |Moderate: 
| cutbanks cave. | | | slope. { | droughty. 
| | | | | | 
Sandberg-------- | Severe: | Slight--------- |S1ight--------- |Moderate: |S1ight------ --- Moderate: 
| cutbanks cave.| | | slope. | | small stones, 
| | | | | | droughty. 
| | | | | | 
12230: | | | | | 
Sandberg-------- | Severe: | Severe: | Severe: Severe: | Severe: | severe: 
| віоре. | slope. 
| 
| 


| 
| 
| cutbanks cave,| slope. | slope. | slope. 
| 
| 


Otter Tail County, Minnesota—Part [| 


Building Site Development--Continued 


Map symbol 
and soil name 


1223D: 


1230: 
Haslie---------- 


Nidaros--------- 


1232B: 


Chapett--------- 


1232E: 
Chapett--.------ 


1234B: 
Formdale-------- 


1237: 
Lakepark-------- 


| Shallow 
| excavations 


|Severe: 

| cutbanks cave, 
| slope. 

| 

| 

| Severe: 

| ponding. 

| 

| 

| 


| Severe: 

| excess humus, 
| ponding. 

| 

| Severe: 

| excess humus, 
| pending. 

| 

| 

| 


[Severe: 

| excess humus, 
| ponding. 

| 

| 

[Severe: 

| cutbanks cave, 
| excess humus, 
| ponding. 

| 

| 

| S1ight---.------ 
| 

| 

| 

| Severe: 

| slope. 

| 

| 

| S1ight--------- 
| 

| 

| 
|S1ight--------- 
| 

| 

| 

| 

| Severe: 

| wetness. 

| 

|o 

| 

| Severe: 

| ponding. 

| 

| 

| 


| Dwellings 
| without 
basements 


| 
| 
| 
| Severe: 
| slope. 


Severe: 
ponding. 


Severe: 
ponding. 


| Severe: 
| ponding, 
| 1ow strength. 


| 

| 

| 

| Severe: 

| subsides, 
| ponding, 

| 1ow strength. 
| 

| 


Severe: 

| subsides, 

| ponding, 

| 1ow strength. 
| 

| 
|S1ight--------- 
| 

| 

| 


| Severe: 
| siope. 
| 
| 


| Moderate: 

| shrink-swell. 
| 

| 


|Moderate: 

| shrink-swell. 
| 

| 

| 


|Severe: 

| wetness. 
| 

| 

| 

|Беуеге: 

| ponding. 
| 

| 

| 


| 

| Dwellings 

| with 
basements 


Severe: 
slope. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


|Severe: 

| subsides, 

| ponding, 

| 1ow strength. 
| 

| Severe: 

| subsides, 

| ponding. 

| 

| 

| 
|S1ight--------- 
| 

| 

| 

|Severe: 

| slope. 

| 

| 

|Moderate: 

| shrink-swell. 
| 

| 

|Moderate: 

| shrink-swell. 
| 

| 

| 


|Severe: 
| wetness. 


| 

| 

| Severe: 

| ponding. 
| 

| 

| 


i Small 
| commercial 
buildings 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding, 
low strength. 


| Severe: 

| subsides, 

| ponding, 

| 1ow strength. 
| 

| Severe: 

| subsides, 

| ponding, 

| 1ow strength. 
| 

| 

|Moderate: 

| slope. 

| 

| 

| Severe: 

| slope. 

| 

| 


|Moderate: 

| shrink-swell, 
| slope. 

| 

[Moderate: 

| shrink-swell, 
| slope. 

| 

| 


|Беуесе: 

| wetness. 
| 

| 

| 


| Severe: 

| ponding. 
| 

| 

| 


| Local roads 
| and streets 


| 
| 
| 
|Severe: 
| siope. 
| 
| 
| 
| 


| 1ow strength, 
| ponding, 

| frost action. 
| 

| Severe: 

| ponding, 

| frost action. 
| 

| Severe: 

| 1ow strength, 
| ponding, 

| £rost action. 
| 

| 


| Severe: 

| subsides, 

| pending, 

| frost action. 
| 

|Severe: 

| subsides, 

| ponding, 

| frost action. 
| 

| 


|Moderate: 

| frost action. 
| 

| 

|Severe: 

| slope. 

| 

| 


| Severe: 

| 1ow strength. 
| 

| 

|Moderate: 

| shrink-swell, 
| low strength. 
| 

| 


| Severe: 
| wetness, 
| frost action. 


| 

| 

| Severe: 

| 1ow strength, 
| ponding, 

| frost action. 


| Lawns and 
| landscaping 


Severe: 
slope. 


Severe: 
ponding. 


Severe: 
ponding, 
excess humus. 


Severe: 
ponding. 


Severe: 
ponding, 
excess humus. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| ponding, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


excess humus. 
Slight. 
Severe: 

slope. 


Slight. 


Slight. 


Severe: 
wetness. 


Severe: 
ponding. 
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212 Soil Survey of 


Building Site Development--Continued 


Map symbol | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
and soil name |  excavations | without | with | commercial | апа streets | landscaping 
basements basements buildings 
| | 
| | 
1240: | | 
Roliss---------- | Severe: Severe: Severe: | Severe: Severe: Severe: 
| wetness. wetness. wetness. | wetness. low strength, wetness. 
| | wetness, 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| frost action. 
| 
| 
| 
| 
| 
| 


| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
12470: | | | 
Corliss--------- | Severe: Severe: |Severe: |Severe: Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope. slope. | droughty, 
| slope. | | | slope. 
| | | | 
Dorset---------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| cutbanks сауе,| slope. | slope. | slope. | віоре. | slope. 
| siope. | | | | | 
| | | | | | 
125060: | | | | | f 
Abbeylake------- | Severe: |Moderate: |Moderate: | Severe: |Moderate: | Severe: 
| cutbanks cave.| slope. | siope. | slope. | slope. | droughty. 
| | i | | 1 
i | | | | | 
Verndale-------- | Severe: |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | siope. | slope. | droughty, 
| | | | | | siope. 
| | | | | | 
1259: | | | | | і 
Напегіу--------- |Беуеге: |Moderate: |Severe: |Moderate: |Severe: | Moderate: 
| wetness. | wetness, | wetness. | wetness, | low strength, | wetness. 
| | shrink-swell. | | shrink-swell. | frost action. | 
| | | | | | 
Mustinka-------- |Беуеге: | Severe: | Severe: | severe: |Severe: | Severe: 
| wetness. | wetness. | wetness. | wetness. | low strength, | wetness. 
| ] | | | wetness, | 
l | | ] | frost action. | 
1 | | | | | 
1275B: | | | | | | 
Kandota--------- ISiight--------- | S1ight--------- |S1ight--------- |Moderate: |Moderate: |Slight. 
| | | | slope. | frost action. | 
| | | | | | 
Egglake--------- | Severe: |Severe: |Severe: | Severe: |Severe: | Severe: 
| ponding. | ponding. | ponding. | ponding. | ponding, | ponding. 
| | | | | frost action. | 
| | | | | | 
12156: | | | | | | 
Kandota--------- |Moderate: | Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
| slope. | slope. | slope. | slope. | siope, | slope. 
| | | | | frost action. | 
| | | | | | 
Egglake--------- | Severe: |Severe: | Severe: | Severe: | Severe: | Severe: 
| ponding. | ponding. | ponding. | ponding. | ponding, | ponding. 
| 1 1 | | frost action. | 
| | | | | | 
1276: | | | | | | 
Knute----------- |Moderate: |Slight--------- |Moderate: |S1ight--------- |Moderate: |Slight. 
| wetness. | | wetness. | | frost action. | 
| | | | | | 
Brandsvold------ |Severe: | Severe: | Severe: [Severe: | Severe: | Severe: 
| wetness. | wetness. | wetness. | wetness. | wetness, | wetness. 
| | | | | frost action. | 
| | | | | | 
1277D: | | | | | | 
Corliss--------- |Severe: |Severe: |Severe: | Severe: |Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope. | slope. | droughty, 
| slope. | | | | | slope. 
| | 


Otter Tail County, Minnesota— Part II 


Building Site Development--Continued 


Map symbol | Shallow | Dwellings 
and soil name |  excavations | without 
basements 
| | 
| | 
12770: | | 
Sverdrup-------- | Severe: | Severe: 
| cutbanks cave,| slope. 
| slope. | 
| | 
1289: | | 
Knute----- ------ |Moderate: | S1ight------- 
| wetness. | 
| | 
1290: | | 
Brandsvold------ | Severe: | Severe: 
| wetness. | wetness. 
| | 
| | 
1291: | | 
Sedgeville------ | Severe: | Severe: 
| cutbanks cave,| flooding, 
| ponding. | ponding. 
| | 
| | 
1293: | | 
Бейдеуі11е------ | Severe: | Severe: 
| cutbanks cave,| flooding, 
| wetness. | wetness. 
| | 
1304A: | | 
Glyndon--------- |Severe: | Moderate: 
| cutbanks cave,| wetness. 
| wetness. | 
| | 
1307: | | 
Rushlake------.- | Severe: |Slight------- 
| cutbanks cave. | 
| | 
1317: | | 
Vallers--------- | Severe: |Severe: 
| wetness. | wetness. 
| | 
| | 
1319B: | | 
Rockwood-------- | Severe: |S1ight------- 
| cutbanks cave. | 
| | 
1319C: | | 
Rockwood-------- | Severe: |Moderate: 
| cutbanks cave.| slope. 
| | 
| | 
13190: | | 
Rockwood-------- | Severe: |Severe: 
| cutbanks cave,| slope. 
| slope. | 
|. | 
13208: | | 
Blowers--------- |Severe: |S1ight------- 
| cutbanks cave. | 
| | 
1321: | | 
Paddock--------- | Severe: | Severe: 
| cutbanks cave,| wetness. 
| wetness. | 


| 

| Dwellings 

| with 
basements 


| 
| 
| 
|Severe: 
| slope. 
| 
| 
| 


|Moderate: 
| wetness. 
| 
| 


| Severe: 
| wetness. 


Severe: 
flooding, 
ponding. 


Severe: 
flooding, 
wetness. 


| Severe: 

| wetness. 
| 

| 

| 


|Moderate: 
| wetness. 
| 
| 


|Severe: 

| wetness. 
| 

| 

| 
|S1ight--------.- 
| 

| 

l 
|Moderate: 
| slope. 

| 

| 

| 


| Severe: 

| slope. 

| 

| 

| 
|Moderate: 
| wetness. 
| 

| 

[Severe: 

| wetness. 
| 

| 


| Small 
| commercial 
buildings 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| flooding, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ponding. 


Severe: 
flooding, 
wetness. 


Moderate: 
wetness. 


| Severe: 

| wetness. 
| 

| 

| 


|Moderate: 
| slope. 

| 

| 


|Severe: 
| slope. 


Severe: 
slope. 


| Local roads 
| and streets 


| 

| 

| 

| Severe: 
| slope. 
| 

| 

| 


|Moderate: 

| frost action. 
| 

| 

| Severe: 

| wetness, 

| £rost action. 
| 

| 


| Severe: 

| pending, 

| flooding, 

| frost action. 
| 

| 

| Severe: 

| wetness, 

| £rost action. 
| 

| 

| Severe: 

| frost action. 
| 

| 

| 


|Moderate: 

| frost action. 
| 

| 


|Беуеге: 

| wetness, 

| frost action. 
i 

| 


|Moderate: 

| frost action. 
i 

| 

|Moderate: 

| slope, 

| frost action. 
| 

| 


| Severe: 
| slope. 
| 
| 
| 


| Severe: 

| frost action. 
| 

| 

| Severe: 

| £rost action. 
| 

| 


| Lawns and 
| landscaping 


Severe: 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
|Slight. 

| 

| 

| 

|Беуеге: 

| wetness. 
| 


| Severe: 
| ponding, 
| flooding. 


Severe: 
wetness. 


wetness. 


| 

| 

| 

| 

| 

| 

| 
|Moderate: 
| 

| 

| 

| 

| Severe: 

| droughty. 
| 

| 

| Severe: 

| wetness. 
| 


|Moderate: 

| large stones. 
| 

| 

|Moderate: 

| large stones, 
| slope. 

i 

| 


|Severe: 
| slope. 
| 
| 
| 


|Moderate: 

| large stones. 
| 

| 

|Moderate: 

| large stones, 
| wetness. 


213 


214 


1 


Map symbol 
and soil name 


322: 


Wolverton------- 


i 


1 


1 


H 


3248: 
Heimdal------- — 


Sisseton-------- 


338: 
Oakcreek-------- 


340: 
Bluffcreek------ 


Epoufette------- 


341: 


Clitherall------ 


1 


1 


342: 
Pinelake-------- 


Brandsvold------ 


343C: 


| Shallow 
| excavations 


| 
| 


| Severe: 

| eutbanks cave, 
| wetness. 

| 

| 


| Severe: 

| cutbanks cave. 
| 

| 

| 


|S1ight--------- 


| Severe: 

| cutbanks cave. 
| 

| 

| Severe: 

| cutbanks cave, 
| ponding. 


|Severe: 
| cutbanks cave. 


| Severe: 

| cutbanks cave, 
| wetness. 

| 

| 


| Severe: 

| cutbanks cave. 
| 

|Moderate: 

| wetness. 

| 

| 

| 


|Severe: 

| cutbanks cave, 
| wetness. 

| 

|Severe: 

| wetness. 

| 

| 

| 


| Severe: 

| cutbanks cave. 
| 

| 

| 


| Severe: 

| cutbanks cave. 
| 

| 

| 


Building Site Development--Continued 


| Dwellings 
| without 
basements 


Severe: 
wetness. 


| 
| S1ight--------- 
| 
| 
| 


| S1ight--------- 


| 

| 

| 

| Severe: 

| ponding. 
| 

| 

| 

| 


| Severe: 

| wetness. 

| 

| 

| 

| S1ight--------- 
| 

| 


|Moderate: 

| shrink-swell. 
| 

| 

| 


| Severe: 

| wetness. 
| 

| 


| severe: 
| wetness. 


| Moderate: 
| slope. 

| 

| 

| 


|Moderate: 

| shrink-swell, 
| slope. 

| 

| 


| Dwellings 
| with 
basements 


| 

| 

| 

| Severe: 

| wetness. 
| 

| 

| 


|Moderate: 

| wetness, 

| shrink-swell. 
| 

| 
|S1ight--------- 
| 

| 
|Slight--------- 
| 

| 

| 


|Moderate: 
| wetness. 
| 
| 


|Severe: 

| ponding. 
| 

| 

| 


|Moderate: 
| wetness. 
| 

| Severe: 

| wetness. 


|Moderate: 
| wetness. 
| 

|Moderate: 
| wetness. 


Severe: 
wetness. 


Severe: 
wetness, 


Moderate: 
slope. 


Moderate: 
slope, 
shrink-swell. 


| Small 
| commercial 
buildings 


Severe: 
wetness. 


|Moderate: 
| slope. 

| 

| Moderate: 
| slope. 


Severe: 
ponding. 


Severe: 
wetness. 


[Moderate: 
| shrink-swell. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
slope. 


Severe: 
slope. 


| Local roads 
| and streets 


| 
| 
| 
| Severe: 

| wetness, 

| frost action. 
| 

| 

| Moderate: 

| frost action. 
| 


| Moderate: 

| frost action. 
| 

|Moderate: 

| frost action. 
| 

| 


|Moderate: 

| frost action. 
| 

| 

| Severe: 

| ponding, 

| frost action. 
| 

| 


|Moderate: 

| frost action. 
| 

| Severe: 

| wetness, 

| frost action. 
| 

| 


|Moderate: 

| frost action. 
| 

[Moderate: 

| shrink-swell, 
| frost action. 
| 

| 


|Severe: 

| wetness, 

| frost action. 
| 

| Severe: 

| wetness, 

| frost action. 
| 

| 


| Moderate: 
| slope. 

| 

| 

| 


|Moderate: 

| shrink-swell, 
| low strength, 
| slope. 


Soil Survey of 


| Lawns and 
| landscaping 


Severe: 
wetness. 


Severe: 
ponding. 


|Moderate: 
| droughty. 
| 

| Severe: 

| wetness. 


|Moderate: 
| droughty. 
| 


|Slight. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
large stones, 
droughty, 
slope. 


Moderate: 
slope. 
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Map symbol 
and soil name 


1343C: 


1345: 
Bluffcreek------ 


1346: 
Nidaros------ κο 


1347B: 
Kandota--------- 


1349: 


Clotho---------- 


1350: 
Brandsvold------ 


1351: 
Bluffton-------- 


1365: 
Hillview-------- 


| Shallow | Dwellings 

| excavations | without 
basements 

| | 

| | 

| | 

| Severe: |Moderate: 

| cutbanks cave.| shrink-swell, 

] | siope. 

| | 

| | 

| Severe: [S1ight--------- 

| cutbanks cave. | 

| | 

| | 

|Severe: | Moderate: 

| cutbanks cave.| shrink-swell. 


| 

| 

|Беуеге: 

| cutbanks 
| 

| 


| Severe: 

| cutbanks 
| 

| Severe: 

| cutbanks 


| Severe: 
| cutbanks 


|Moderate: 
cave.| shrink-swell. 


| 

| S1ight--------- 
cave.| 

| 

| S1ight--------- 
cave.| 

| 

| 


| Severe: 
cave,| subsides, 


| excess humus, | ponding, 


| ponding. 


|Moderate: 
| wetness. 
| 
| 


| Severe: 

| wetness. 
| 

| 

| 


|Severe: 

| wetness. 
| 

| 

| 

| Severe: 

| ponding. 
| 

| 

| 

| Severe: 

| cutbanks 
| wetness. 


| 1ow strength. 


Severe: 
wetness. 


Severe: 
wetness. 


cave, 


| Dwellings 
| with 
basements 


| 

| 

| 
|Moderate: 

| slope, 

| shrink-swell. 
| 
| 


|S1ight--------- 
| 
| 
| 


|Moderate: 
| shrink-swell. 


| 
| 
|Moderate: 
| wetness. 
| 
| 


| 
|Moderate: 
| wetness. 
| 
|Moderate: 
| wetness. 


|Severe: 

| subsides, 

| ponding. 

| 

| 

| 
|S1ight--------- 
| 

| 

| 


| Moderate: 
| wetness. 
| 
| 


|Severe: 

| wetness. 
| 

| 

| 

|Severe: 

| wetness. 
| 

| 

| 


|Severe: 

| ponding. 
| 

| 

| 

|Беуеге: 

| wetness. 
| 

| 


| Small 
| commercial 
buildings 


| 

| 

| 

| severe: 
| slope. 
| 

| 

| 


| Moderate: 

| slope. 

| 

| 

| Moderate: 

| shrink-swell, 
| slope. 

| 

|Moderate: 

| shrink-swell. 


subsides, 
ponding, 
low strength. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
wetness. 


| Local roads 
| and streets 


| 
| 
| 
| Severe: 


| 1ow strength, 
| frost action. 


shrink-swell, 
low strength. 


Severe: 
low strength, 


| 

| 

| 

| 

| 

| 
|Moderate: 
| 

| 

| 

| 

| 

| frost action. 
l 


[Moderate: 

| frost action. 
| 

| Moderate: 

| frost action. 


| Severe: 

| subsides, 

| ponding, 

| frost action. 
| 

| 


|Moderate: 
| frost action. 


|Moderate: 
| frost action. 


|Severe: 
| wetness, 
| frost action. 


Severe: 
wetness, 
frost action. 


| 

| 

| 

| 

| 

| 

| 

[Severe: 

| ponding, 
| frost action. 
| 

| 

| Severe: 

| 
| 
| 


wetness, 
frost action. 


| Lawns and 
| landscaping 


| 

| 

| 
|Moderate: 
| slope. 

| 

| 

| 


[Moderate: 
| large stones, 
| droughty. 


|Slight. 


l 
| 
| 
|Slight. 
| 
| 
| 


| 

|Moderate: 
| droughty. 
| 

|Slight. 

| 

| 

| 

|Severe: 

| ponding, 


| excess humus. 


Slight. 


Slight. 


wetness. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Беуеке: 
| ponding. 


| 

| 

|Severe: 

| wetness. 
| 

| 


216 Soil Survey of 


Building Site Development--Continued 


| frost action. 


Map symbol | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
and soil name | excavations | without | with | commercial | and streets | landscaping 
basements basements buildings 
| | | | | 
| | | | | 
1396; | | | | | 
Sedgeville------ | Severe: |Severe: Severe: | Severe: |Беуесе: |Severe: 
| cutbanks cave,| flooding, flooding, | flooding, | ponding, | ponding, 
| ponding. | ponding. ponding. ] ponding. | flooding, | flooding. 
| | 
| | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| cutbanks cave,| subsides, | subsides, | subsides, | subsides, 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
Nidaros--------- | Severe: | Severe: Severe: | Severe: | Severe: | Severe: 
| ponding, 
| excess humus, | ponding, ponding. | ponding, | ponding, | excess humus. 
| ponding. | 1ow strength. | low strength. | frost action. | 
| | | | | 
Aquolls--------- | Severe: | Severe: Severe: | Severe: | Severe: |Severe: 
| ponding. | ponding. ponding. | ponding. | pending, | ponding. 
| | | | frost action. | 
! | | | 
1397: | | | | 
Вепі4)і--------- | Severe: |S1ight--------- | Moderate: Slight--------- | Moderate: | Moderate: 
| cutbanks cave.| | wetness. | frost action. | droughty. 
| | | | | 
1825B: | | | | | 
Seelyeville----- | severe: | Severe: | Severe: Severe: | Severe: | Severe: 
| excess humus, | subsides, | subsides, subsides, | subsides, | wetness, 
| wetness. | wetness, | wetness, wetness. | wetness, | excess humus. 


| | low strength. | low strength. 


| frost action. | 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| | | 

| | | | 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


1874: | | 
Radium---------- | Severe: | S1ight--------- | Moderate: Slight--------- [S1ight--------- | Severe: 
| cutbanks cave. | | wetness. | | droughty. 
| | [ | | 
1943: | І | | | 
Roscommon------- [Severe: | Severe: | Severe: Severe: | Severe: | Severe: 
| cutbanks cave,| wetness. | wetness. wetness. | wetness. | wetness. 
| wetness. | | | | 
| | | | | 
1975: | | | | | 
Oylen----------- |Severe: |S1ight--------- | Moderate: Slight--------- |Moderate: |Moderate: 
| cutbanks cave. | | wetness. | frost action. | droughty. 
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Sanitary Facilities 


(The information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation. See text for definitions of terms used in this table. Absence of an entry indicates that no 
rating is applicable) 


Map symbol 
and soil name 


7А, 7B: 
Hubbard--------- 


7C: 
Hubbard--------- 


26: 
Aazdahl--------- 


38B: 
Waukon---------- 


38C2: 
Waukon------—---- 


38D2, 38E: 
Waukon---------- 


53B: 
Kandota--------- 


53D: 
Kandota--------- 


1 Septic tank 


| absorption 
fields 


| Severe: 

| poor filter. 
| 

| 

| 


| Severe: 

| poor filter. 
| 

| 

| 

|Беуеге: 

| wetness, 

| рессв slowly. 
| 

| 


| Severe: 

| ponding, 

| peres slowly. 
| 

| 

| 


|Moderate: 

| peres slowly. 
| 

| 

| 

|Moderate: 

| percs slowly, 
| slope. 

| 

| 


| Severe: 
| slope. 
| 
| 


|Беуеге: 

| wetness, 

| poor filter. 
| 

| 

| 


|Moderate: 

| percs slowly. 
| 

| 

| 

|Moderate: 

| percs slowly, 
| віоре. 

i 

| 


| Severe: 
| slope. 


| Sewage lagoon 
| areas 


| 

| 

| 

| Severe: 

| seepage. 
| 

| 

| 


| Severe: 

| seepage, 
| slope. 

| 

| 

| Severe: 

| wetness. 
| 

| 

| 


| Severe: 
| ponding. 


Moderate: 
seepage, 
slope. 


Severe: 
slope. 


|Severe: 
| siope. 
| 
| 


| Severe: 

| seepage, 
| wetness. 
| 

| 

| 


|Moderate: 
| seepage, 
| slope. 

| 

| 

| Severe: 

| slope. 


| 

| 
|Severe: 
| slope. 
| 


| 
| Trench 


| sanitary 
landfill 


| 

| 

| 

| Severe: 

| seepage, 

| ёоо sandy. 


| Severe: 

| seepage, 

| too sandy. 
| 

| 

| Severe: 

| wetness. 


Severe: 
ponding, 
too clayey. 


too clayey. 


| 

| 

| 

| 

| 

| 

| 

| 
|Moderate: 
| 

| 

| 
|Moderate: 
| slope, 

| too clayey. 
| 

| 

|Беуеге: 

| віоре. 

| 

| 


| Severe: 

| seepage, 

| wetness, 

| too sandy. 


Moderate: 


| 
| 
| 
| 
| 
| в1оре. 
| 
| 
| 
| 
| 


| 
| Агеа 


| sanitary 
landfill 


| 

| 

| 

| Severe: 
| seepage. 
| 

| 

| 


|Severe: 
| seepage. 


Severe: 
wetness. 


Severe: 
ponding. 


Moderate: 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|S1ight------------ 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| в1оре. 

| 

| 

|Беуеге: 

| веераде, 
| wetness. 
| 

| 

| 
|S1ight------------ 
| 

| 

| 

| 
|Moderate: 
| slope. 


| 

| 

| Severe: 
| slope. 
| 


| Daily cover 
| for landfill 


Poor: 
seepage, 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
|Роок: 

| веераде, 

| too sandy. 
| 

| 

| Fair: 

| too clayey, 
| wetness. 


| Poor : 

| too clayey, 

| hard to pack, 
| ponding. 

| 

| 


| Fair: 
too clayey. 


Fair: 
too clayey, 
slope. 


wetness. 


т 
° 
o 
ң 


| Fair: 

| small stones. 
| 

| 


Fair: 
small stones, 
slope. 


Poors 
slope. 


217 
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Soil Survey of 


Map symbol 
and soil name 


58: 


Kittson------ 


59: 


Grimstad----- 


61: 


Arveson------ 


63: 


Rockwell----- 


65: 


Foxhome------ 


66: 


Plaming------ 


108: 


McIntosh----- 


127A, 127B: 


Sverdrup----- 


127C: 


Sverdrup----- 


| Septic tank 


| absorption 
fields 


---|Sevexe: 


| wetness, 

| peres slowly. 
| 

| 


---|Severe: 


| wetness, 

| poor filter. 
| 

| 


---|Severe: 


| wetness, 

| poor filter. 
| 

| 

| 


=¬ | Severe: 
| wetness, 
| percs slowly, 
| poor filter. 


| wetness. 
| 
| 
| 


---|Severe: 


| wetness, 

| poor filter. 
| 

] 

| 


---|Severe: 


| ponding, 

| poor filter. 
| 

| 

| 


---|Severe: 


| wetness, 
| percs slowly. 


~--|Severe: 


| wetness, 

| percs slowly. 
| 

| 


---|Severe: 


| wetness. 


---|Severe: 


] poor filter. 
| 
| 
| 


--- | Severe: 


| poor filter. 
| 
| 


| Sewage lagoon 
| areas 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| wetness. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
seepage, 
ponding. 


Severe: 
wetness, 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


| french 
| sanitary 
landfill 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 


wetness. 


Severe: 
wetness. 


|Severe: 

| seepage, 

| wetness, 

| too sandy. 
| 

| 


| Severe: 

| seepage, 

| ponding, 

| too sandy. 
| 

| 


| Severe: 

| wetness. 
| 

| 

| 


| Severe: 
| wetness. 


Severe: 
wetness, 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


| Area 
| sanitary 
landfill 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness, 


| Severe: 
| seepage, 
| wetness. 


| 

| 

| Severe: 

| seepage, 
| wetness. 


Severe: 
seepage, 
ponding. 


Severe: 
wetness. 


| 
| 
Í 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
[Severe: 
| wetness. 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| 
| 
| 
| 
| 
| 
| 
| 


seepage. 


Severe: 
seepage. 


| Daily cover 
| for landfill 


Fair: 
too clayey, 
wetness. 


Poor: 
seepage, 
too sandy, 
wetness. 


Poor: 
wetness. 


Fair: 
too clayey, 
wetness. 


Poor: 
seepage, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| too sandy. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Роог: 
веераде, 
too sandy, 
ponding. 


Fair: 
too clayey, 
wetness. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 
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Map symbol 
and soil name 


141B: 
Egeland--------- 


141C: 
Egeland--------- 


141D: 
Egeland--------- 


180: 
Gonvick--------- 


1911 
Epoufette------- 


202: 
Мееһап---------- 


258A, 258B: 
Sandberg-------- 


258C: 
Sandberg-------- 


| Septic tank 


Sanitary Facilities--Continued 


| Sewage lagoon 


| absorption | areas 
fields 
| | 
| | 
| | 
| S1ight------- -----|Severe: 
| | веераде. 
| | 
| | 
| Moderate: | Severe: 
| slope. | seepage, 
| | slope. 
| | 
| | 
|Severe: |Severe: 
| slope. | seepage, 
| | slope. 
| | 
| | 
|Severe: |Moderate: 
| percs slowly. | seepage, 
| | slope. 
| | 
| | 
|Severe: | Severe: 
| wetness, | wetness. 
| percs slowly. | 
| | 
| | 
| Severe: | Ѕеуеге: 
| wetness. | wetness. 
| | 
| | 
| | 
| Severe: | Severe: 
| ponding. | seepage, 
| | excess humus, 
| | ponding. 
| | 
| | 
|Severe: |Severe: 
| wetness, | seepage, 
| poor filter. | wetness. 
| | 
| | 
| | 
| Severe: | Severe: 
| wetness, | seepage, 
| poor filter. | wetness. 
| | 
| | 
| | 
| Severe: | Severe: 
| poor filter. | seepage. 
| | 
| | 
1. | 
| | 
|Беуеге: | Severe: 
| poor filter. | seepage, 
| | в1оре. 
| 
| 


| Trench 
| sanitary 
landfill 


| 
| 
| 
|S1ight------------ 
| 
l 
| 
| 


Moderate: 
| slope. 

l 

| 

| 

|Беуеге: 

| slope. 

| 

| 

| 


[Moderate: 

| too clayey. 
| 

| 


Severe: 
wetness. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
|Severe: 
ponding. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness, 


l 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| too sandy. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severei 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


| Агеа 
| sanitary 
landfill 


|Severe: 

| seepage. 
| 

| 


| Severe: 
| seepage. 


slope. 


Severe: 
wetness. 


seepage, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| seepage, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


wetness. 


Severe: 
seepage. 


Severe: 
seepage. 
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| Daily cover 
| for landfill 


layer. 


layer. 


Poor: 
slope, 
thin layer. 


| Fairs 
| teo clayey. 


Fair: 
too clayey, 
wetness. 


Fairs 
too clayey, 
wetness. 


Poor: 

seepage, 

too sandy, 
small stones. 


| Poors 

| seepage, 

| too sandy, 
| wetness. 

| 

| 


| Poor : 

| seepage, 

| too sandy, 

| small stones. 
| 

| 

| Poor : 

| seepage, 

| too sandy, 

| small stones. 
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Sanitary Facilities--Continued 


Soil Survey of 


Map symbol 
and soil name 


267B: 
Snellman-------- 


2676: 
Snellman-------- 


267E, 267Е: 
Snellman-------- 


290: 
Rothsay--------- 


293B: 
Swenoda--------- 


335: 
Urnesg---------- 


339: 
Fordville------- 


341A, 341B: 
Arvilla-------~- 


371: 
Clontarf-------- 


315: 
Forada---------- 


| Septic tank 


| absorption 
fields 


] 
| 


|Severe: 

| wetness, 

| poor filter. 
| 

| 

| 


|Moderate: 

| percs slowly. 
| 

| 

[ 


|Moderate: 

| percs slowly, 
| slope. 

| 

| 


| Severe: 
| siope. 
| 
| 


|Moderate: 

| peres slowly. 
| 

| 


|Severe: 

| wetness, 

| percs slowly. 
| 

| 

{Severe: 

| ponding, 

| percs slowly. 
| 

| 


| Severe: 

| poor filter. 
| 

[ 

| 

| 


| Severe: 

| poor filter. 
| 

| 

| 

| 


| Severe: 

| wetness, 

| poor filter. 
| 

| 

| 


|Беуегез 

| wetness, 

| poor filter. 
! 

| 

| 


|Severe: 

| poor filter. 
Í 

| 

| 


l Sewage lagoon 
| areas 


Severe: 
веераде, 
wetness. 


Moderate: 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
slope. 


| french 
| sanitary 
landfill 


Severe: 
seepage, 
wetness, 
too sandy. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
seepage. 


|Moderate: 
| wetness, 
| too clayey. 


Severe: 
ponding. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


| Severe: 

| seepage, 

| wetness, 

| too sandy. 
| 

| 


|Severe: 

| seepage, 

| wetness, 

| too sandy. 
| 

| 


| Severe: 

| веераде, 

| too sandy. 
| 

| 


| Area 
| sanitary 
landfill 


| 

| 

| 

| Severe: 

| wetness. 
| 

! 

| 


|Slight------------ 
| 

| 

| 

| 

|Moderate: 

| slope. 

| 

| 


Severe: 
slope. 


| 
| 
| 
| 
| 
| Severe: 

| seepage. 
| 

| 

| Severe: 


| seepage. 


Severe: 
ponding. 


Severe: 
seepage. 


Severe: 
веераде. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Severe: 
| веераде, 
| wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 


| Daily cover 
| for landfill 


Poor: 


| 

| 

| 

| 

| seepage, 
| too sandy. 
| 

| 

| 


|Pair: 

| small stones. 
| 

| 

| 

[Fairs 

| small stones, 
| slope. 

| 

| 


| Poor: 

| slope. 
| 

! 


| Good. 


Fair: 
too clayey, 
wetness. 


Poor: 
ponding. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy, 
wetness. 


Poor: 

seepage, 

too sandy, 
small stones. 
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Sanitary Facilities--Continued 


too sandy. 


Map symbol | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
and soil name | absorption | агеав | sanitary | sanitary | for landfill 
fields landfill landfill 
| | | | | 
| | | | | 
4028: | | | | | 
Sioux----------- |Severe: | Severe: | Severe: | Severe: | Poor: 
| poor filter, | веераде, | seepage, | seepage, | seepage, 
| slope. | siope. | siope, | віоре. | too sandy, 
| ] | too sandy. | | small stones. 
| | | | | 
406A, 406B: | | | | | 
Dorset---------- | Severe: | Severe: | Severe: |Severe: | Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy, 
| | | | | small stones. 
| | | | | 
418: | | | | | 
Lamoure--------- | Severe: |Severe: | Severe: | Severe: | Poor: 
| flooding, | flooding, | flooding, | flooding, | hard to pack, 
| wetness, | wetness. | wetness. | wetness. | wetness. 
| peres slowly. | | | | 
| | | | | 
4228: | | | | | 
Bygland--------- |Severe: | Severe: | Severe: | Severe: | Poor : 
| wetness, | wetness. | wetness. | wetness. | hard to pack. 
| peres slowly. | | | [ 
| | | | | 
422C: | | | | | 
Bygland--------- | Severe: | Severe: | Severe: |Severe: | Poor: 
| wetness, | slope, | wetness. | wetness. | hard to pack. 
| peres slowly. | wetness. | | | 
| | | | | 
426: | | | | | 
Foldahi--------- | Severe: |Severe: | Severe: |Severe: |Fair: 
| wetness, | seepage, | wetness. | seepage, | too clayey, 
| peres slowly, | wetness. | | wetness. | small stones, 
| poor filter. | | | | wetness. 
| | | | | 
441A, 441B: | i | | | 
Almora---------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| poor filter. | seepage. | seepage. | seepage. | thin layer. 
| | | | | 
441С: | | | | | 
Almora---------- | Severe: | Severe: |Severe: | Severe: | Poor: 
| poor filter. | seepage, | seepage. | seepage. | thin layer. 
| | slope. | | | 
| | | | | 
481: | | | | | 
Kratka---------- | Severe: | Severe: | Severe: |Severe: | Poor : 
| wetness, | seepage, | wetness. | seepage, | wetness. 
| percs slowly, | wetness. | | wetness. | 
| poor filter. | | | | 
| | | | | 
494: | | | | | 
Darnen---------- | Severe: |Moderate: | Severe: |Moderate: | Fair: 
| wetness. | seepage, | wetness. | wetness. | too clayey. 
B | excess humus. | | | 
| | | | | 
497: | | | | | 
Hantho---------- | Severe: | Severe: | Severe: | Severe: | Fair: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | | 
508: | | | | | 
Wyndmere-------- |Severe: | Severe: | Severe: |Severe: | Poor: 
| wetness, | seepage, | seepage, | seepage, | too sandy. 
| poor filter. | wetness. | wetness, | wetness. | 
i | | | 
| | | | 
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Sanitary Facilities--Continued 


Soil Survey of 


Map symbol 
and soil name 


540: 
Seelyeville----- 


544: 
Cathro---------- 


567A, 567B: 
Verndale-------- 


646C: 
Peever---------- 


646D: 
Peever---------- 


680: 


701: 
Runeberg-------- 


| Septic tank 


| absorption 
fields 


| Severe: 

| subsides, 

| ponding, 

| percs slowly. 
| 

| 


|Беуеге: 

| ponding. 
| 

| 

| 

| 


|Severe: 

| ponding, 

| peres slowly. 
| 

| 

| 


| Severe: 

| poor filter. 
| 

| 

| 

| Severe: 

| percs slowly, 
| poor filter. 
| 

| 


| Severe: 

| wetness. 

| 

| 

| 

| Severe: 

| percs slowly. 
| 

| 

| 


| Severe: 

| percs slowly, 
| siope. 

| 

| 

| 


| Severe: 

| wetness. 
| 

| 


| Severe: 

| wetness, 

| percs siowly. 
| 

| 

| 


|Severe: 

| wetness, 

| peres slowly. 
| 

| 

| Severe: 

| ponding, 

| percs slowly. 


| Sewage lagoon 


| агеав 


Severe: 
seepage, 
excess humus, 
ponding. 


| Severe: 

| seepage, 

| excess humus, 
| ponding. 

| 

| 


| Severe: 

| seepage, 

| excess humus, 
| ponding. 

| 

| 


| Severe: 

| seepage. 
| 

| 

| 

| Severe: 

| seepage. 
| 

| 

| 


|Severe: 
| wetness. 


Severe: 
slope. 


Severe: 
slope. 


| Severe: 
| wetness. 


|Moderate: 
| seepage. 


Moderate: 
seepage. 


Severe: 
ponding. 


| 

| Trench 

| sanitary 
landfill 


| 

| 

| 

| severe: 

| seepage, 
| ponding, 

| excess humus. 
| 

| 


|Severe: 

| seepage, 

| ponding, 

| excess humus. 


| Severe: 
| ponding. 


Severe: 
seepage, 
too sandy. 


Moderate: 
too clayey. 


| Severe: 

| wetness, 

| too sandy. 
| 

| 


| Severe: 

| too clayey. 
| 

| 

| 


|Severe: 

| slope, 

| too clayey. 
| 

| 

| 


|Severe: 

| wetness. 
| 

| 


| Severe: 
| wetness, 
| too clayey. 


Severe: 
wetness. 


Severe: 
ponding. 


| Акеа 
| sanitary 
landfill 


| 

| 

| 

| Severe: 

| seepage, 
| ponding. 
| 

| 

| 


| Severe: 
| seepage, 
| ponding. 


seepage, 
ponding. 


Severe: 
seepage. 


Severe: 
seepage. 


| 

| 

| 

| 

| Severe: 

| wetness. 
| 

| 

| 

| 


slope. 


Severe: 
slope. 


Severe: 


wetness. 


Severe: 
wetness. 


| Daily cover 
| for landfill 


| 

| 

| 

| Poor: 

| ponding, 
| excess humus. 
| 

| 

| 


| Poor: 
| ponding, 
| excess humus. 


seepage, 
too sandy. 


too clayey, 
hard to pack. 


too clayey, 
hard to pack, 


too clayey, 
hard to pack, 
wetness. 


too clayey, 
wetness. 
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Sanitary Facilities--Continued 


too sandy. too sandy, 


smali stones. 


Map symbol ] Septic tank | Sewage lagoon | Trench | Area | Daily cover 
and soil name | absorption | areas | sanitary | sanitary | for landfill 
fields landfill landfill 
| | | | | 
| | | | | 
705В: | | | | | 
Nitche---------- | Severe: | Severe: | Severe: | Severe: | Poor : 
| poor filter. | seepage. | too sandy. | seepage. | seepage, 
| | | | | too sandy, 
| | | | | small stones. 
| | | | | 
Kandota--------- |Moderate: |Moderate: [S1ight------------ |S1ight------------ | Fair: 
| peres slowly. | seepage, | i | smali stones. 
| | slope. | | | 
| | | | | 
Lida------------ | Severe: | Severe: | Severe: |Severe: | Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy, 
| | | | | small stones. 
| | | | | 
705C: | | | | | 
Nitche---------- | Severe: | Severe: | Severe: | Severe: [Poors 
| poor filter. | seepage, | too sandy. | seepage. | seepage, 
| | slope. | | | too sandy, 
| | | | | small stones. 
| | | | | 
Kandota--------- |Moderate: | Severe: |Moderate: |Moderate: |Fair: 
| peres slowly, | slope. | slope. | slope. | small stones, 
| slope. ] | | | slope. 
| | | | | 
Lida------------ | Severe: | Severe: | Severe: |Severe: | Poor : 
| poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. ] | too sandy, 
| | | | | small stones. 
707B: | | | | | 
Lizzie---------- |Moderate: | Severe: | Severe: |S1ight------------ |Fair: 
| peres slowly. | seepage. | seepage. | | too clayey. 
| | | | | 
707C2: 1 | | | | 
Lizzie---------- |Moderate: | Severe: | Severe: |Moderate: | Fair: 
| percs slowly, | seepage, | seepage. | в1оре. | too clayey, 
| slope. | slope. | | | slope. 
| | | | | 
70702: | | | | | 
Lizzie---------- | Severe: | Severe: |Беуеге: | severe: | Poor: 
| slope. | seepage, | seepage, | в1оре. | slope. 
| | siope. | slope. | | 
| | | | | 
710: | | | | | 
Friberg--------- |Severe: | Severe: |Severe: | Severe: | Poor: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | | 
Weetown--------- | Severe: |Moderate: | severe: | Moderate: | Good. 
| wetness. | seepage, | wetness. | wetness. | 
| | slope, | | | 
| | wetness. | | | 
| | | | | 
711B: |. | | | | 
Arvilla--------- |Severe: | Severe: | Severe: | Severe: | Poors 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy, 
| | | | | small stones. 
| | | | | 
Sandberg-------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| poor filter. | seepage. | зеераде, | seepage. | seepage, 
| | | | 
| | | | 
| | | | 
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Map symbol 
and soil name 


Sandberg-------- 


715: 


Bluffcreek------ 


Clearriver------ 


716B: 


Leaflake-------- 


Eagleview------- 


716C: 


Leaflake-------- 


Eagleview------- 


716D: 


Leaflake------- 


Eagleview------- 


718E: 


Naytahwaush---- 


7218: 


Corliss-------- 


| Septic tank 
| absorption 
fields 


|Severe: 

| poor filter. 
| 

| 

| 


|Severe: 

| poor filter. 
| 

| 

| 

| 

| Severe: 

| wetness, 

| poor filter. 
| 

| 


|Severe: 

| wetness, 

| poor filter. 
| 

| 

| 


| Severe: 

| poor filter. 
| 

|Severe: 

| poor filter. 
| 

| 

| 


| Severe: 

| poor filter. 
| 

| 


| Severe: 

| poor filter. 
| 

| 

| 


| Severe: 

| poor filter, 
| slope. 

| 

| Severe: 

| poor filter, 
| віоре. 

| 

| 

| 


| Severe: 

| peres slowly, 
| slope. 

| 

| 


| Severe: 
| poor filter. 
Í 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Sanitary Facilities--Continued 


Sewage lagoon 
areas 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
seepage. 


| Trench 
| sanitary 
landfill 


seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


| Severe: 

| seepage, 

| too sandy. 
| 

l 

|Moderate: 

| slope. 

| 

| 


|Severe: 
| seepage, 
| too sandy. 


Severe: 
slope. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
slope. 


Severe: 
seepage, 
too sandy. 


| Area 
| sanitary 
landfill 


Severe: 
seepage. 


Severe: 
seepage. 


| Severe: 

| seepage, 
| wetness. 
| 

| 


| Severe: 

| веераде, 
| wetness. 
| 

| 

| 


| Severe: 

| seepage. 
| 

|Severe: 

| seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
seepage. 


Soil Survey of 


| Daily cover 
| for landfill 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Fair: 

| small stones. 
| 

|Poor: 

| seepage, 

| teo sandy. 

i 

| 


|Fair: 

| small stones, 
| slope. 

| 

| Poor : 

| seepage, 

| too sandy. 


Poor: 
slope. 


Poor: 
seepage, 
too sandy, 
slope. 


Poor: 

seepage, 

too sandy, 
small stones. 


Otter Tail County, Minnesota— Part 11 


Sanitary Facilities--Continued 


Map symbol 
and soil name 


721D, 721E: 
Corliss--------- 


726: 
Kratka---------- 


746% 
Haslie---------- 


760С2: 
Chapett--------- 


Sisseton-------- 


760D2: 


Chapett--------- 


Sisseton-------- 


776В: 
Snellman-------- 


Sugarbush------- 


| Septic tank 


| absorption 
fields 


| Severe: 

| poor filter. 
| 

| 

| 

| 


| Severe: 

| poor filter, 
| slope. 

| 

| 

| 


| Severe: 

| ponding, 

| рессв slowly, 
| poor filter. 
| 

| 


| Severe: 

| ponding, 

| рессв slowly. 
| 

| 

| 


| Moderate: 

| peres slowly, 
| slope. 

| 

|Moderate: 

| percs slowly, 
| slope. 

| 

| 

| Severe: 

| slope. 

| 

| Severe: 

| slope. 

| 

| 


| Severe: 

| wetness, 

| percs slowly. 
| 

| 


|Moderate: 

| peres slowly. 
| 

| 

|Severe: 

| poor filter. 
B 

| 

| 

| 


|Moderates: 
| percs slowly, 
| slope. 


| Sewage lagoon 


| areas 


seepage, 
slope. 


seepage, 
slope. 


Severe: 
seepage, 
ponding. 


seepage, 
excess humus, 
ponding. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Moderate: 
seepage, 
slope. 


Severe: 
slope. 


| Тсепсһ 
| sanitary 
landfill 


Severe: 


| 

| 

| 

| 

| веераде, 
| too sandy. 
| 

| 

| 


| Severe: 

| seepage, 

| slope, 

| too sandy. 
| 

| 


| Severe: 
ponding. 


| ponding, 
| excess humus. 


|Moderate: 
| slope. 

| 

| 


|Moderate: 
slope. 


Severe: 


Severe: 
slope. 


Severe: 
wetness. 


seepage, 
too sandy. 


Moderate: 
slope. 


| Area 
| sanitary 
landfill 


Severe: 
seepage. 


Severe: 


slope. 


Severe: 
seepage, 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| seepage, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|Severe: 

| seepage, 
| ponding. 
| 

| 

| 


|Moderate: 
| slope. 

| 

| 


|Moderate: 
slope. 


| 
| 
| 
| 
| Severe: 
| slope. 
| 
| Severe: 
| slope. 
| 
| 


|Severe: 

| wetness. 
| 

| 

| 
[|S1ight------------ 
| 

| 

| 

| Severe: 

| seepage. 


| 

| 

| 
|Moderate: 
| slope. 

| 

| 


| Daily cover 
| for landfill 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
seepage, 
too sandy, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| small stones. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Poor: 
ponding. 


Poor: 
hard to pack, 
ponding. 


|Fair: 


Fair: 


Poor: 
slope. 


slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| Poor: 

| 

| 

| 

| Fair: 

| too clayey, 

| wetness. 

| 

| 

| Fair: 

| small stones. 

| 

| 

| Poor: 

| seepage, 

| too sandy, 
small stones. 


slope. 


225 


226 


Map symbol 
and soil name 


776C: 
Sugarbush------- 


776E: 


Snellman-------- 


Sugarbush------- 


777С2: 
Sisseton-------- 


Heimdal--------- 


77702, 777E: 


Sisseton-------- 


Heimdal--------- 


778B: 
Dorset---------- 


Corliss--------- 


778С: 
Dorset---------- 


Corliss--------- 


7798: 
Peever---------- 


| Septic tank 


| absorption 
fields 


|Severe: 

| poor filter. 
| 

| 

| 

| 


| Severe: 

| slope. 

| 

[8еуеге: 

| poor filter, 
| slope. 

| 

| 

| 

|Moderate: 

| peres slowly, 
| віоре. 

| 

|Moderate: 

| peres slowly, 
| віоре. 

| 

| 


|Беуеге: 
| slope. 
| 
| Severe: 
| slope. 
| 
| 


|Беуеге: 

| poor filter. 
| 

| 

| 


| Severe: 

| poor filter. 
| 

| 

| 

| 


| Severe: 

| poor filter. 
| 

| 

| 


| Severe: 

| poor filter. 
| 

| 

| 

| 


| Severe: 

| рексв slowly. 
| 

| 


| Severe: 
| wetness, 
| percs slowly. 


Sanitary Facilities--Continued 


| Sewage lagoon 
I areas 


Severe: 


I 

| 

| 

| 

| seepage, 
| slope. 

| 

| 

| 


| Severe: 

| slope. 

| 

| Severe: 

| seepage, 
| slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
seepage. 


seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Moderate: 
slope. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Trench 
| sanitary 
landfill 


| 

| 

| 

| Severe: 

| seepage, 


| too sandy. 


| 
| 
| 
| Severe: 
| siope. 

| 

| Severe: 

| seepage, 

| в1оре, 

| too sandy. 
| 

| 

| 


Moderate: 
| slope. 

| 

| 

|Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

| too clayey. 
| 

| 

| Severe: 

| wetness. 


| 

| Агеа 

| sanitary 
landfill 


| 

| 

| 

| Severe: 

| seepage. 
| 

| 

| 

| 


| Severe: 

| slope. 

| 

|Severe: 
seepage, 
slope. 


| 

| 

| 

| 

| 
|Moderate: 
| slope. 

| 

| 

| Moderate: 
| siope. 

| 


|Severe: 
| slope. 
| 

| Severe: 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
wetness. 


Soil Survey of 


| Daily cover 
| for landfill 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
slope. 


Poor: 

seepage, 

too sandy, 
small stones. 


Fairs 
slope. 


Fair: 
slope. 


Poor: 


Poor: 
slope. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| slope. 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Poors 
| seepage, 
| too sandy, 
| small stones. 
| 

| 

| Poor з 

| too clayey, 
| hard to pack. 
| 

| Fair: 

| too clayey, 
| wetness. 


Otter Tail County, Minnesota—Part II 


Sanitary Facilities--Continued 


227 


Map symbol 
and soil name 


9028: 
Barnes---------- 


903C2: 
Barnes---------- 


915C2: 
Forman---------- 


931C2: 
Formdale-------- 


Langhei--------- 


931D2: 
Formdale-------- 


| Septic tank 


i absorption 
fields 


|Moderate: 

| percs slowly. 
| 

| 


|Moderate: 

| peres slowly. 
| 

| 

| 

| Moderate: 

| percs slowly, 
| slope. 

| 

|Mederate; 

| percs slowly, 
| slope. 

| 

| 


| Severe: 

| percs slowly. 
| 

| 


|Moderate: 

| percs slowly, 
| slope. 

| 

| 


|Severe: 

| регсв slowly, 
| slope. 

| 

| Severe: 

| slope. 

| 

| 


|Severe: 

| peres slowly. 
| 

| 

| Severe: 

| peres slowly. 
| 

| 

| 


| Severe: 

| peres slowly, 
| siope. 

| 

| Severe: 

| percs slowly, 
| slope. 

| ` 

| 

|Severe: 

| slope. 

| 

| Severe: 

| slope. 


| Sewage lagoon 
| areas 


| 

| 

| 
|Moderate: 
| seepage, 
| slope. 

| 
|Moderate: 
| seepage, 
| slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


|Severe: 
| slope. 
| 
| 


|Sevexre: 
| slope. 


| 

| 

| Severe: 
| slope. 
| 


|Severe: 
| slope. 


] Trench 
| sanitary 
landfill 


| Moderate: 
| siope. 

| 

| 


|Moderate: 

| slope, 

| too clayey. 
| 

| 


|Moderate: 

| slope, 

| too clayey. 
| 

|Moderate: 

| slope. 


Severe: 
slope. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| в1оре. 
| 
| 
| 
| 
| 
| 


Moderate: 
slope, 
too clayey. 


|Moderate: 

| slope, 

| too clayey. 
| 

| 


| Severe: 
| slope. 
| 
| 


| Severe: 
| slope. 
| 
| 
| 


| severe: 
| slope. 
i 

|Severe: 
| slope. 


| Area 
| sanitary 
landfill 


| 

| 
|S1ight------------ 
| 

| 

| 
|S1ight------------ 
| 

| 

| 

| 

|Moderate: 

| slope. 

| 

i 

|Moderate: 

| slope. 

| 

| 

| 


|Moderate: 
| slope. 

| 

| 


|Moderate: 
| slope. 


slope. 


| Moderate: 
| в1оре. 

| 

| 

| 


|Severe: 
| siope. 


|Severe: 
| slope. 
| 
| 
| 


|Severe: 
| slope. 
| 

| Severe: 
| slope. 


| Daily cover 
| for landfill 


|Fair: 
| slope. 


[Fairs 

| too clayey, 
| siope. 

| 

| 

|Fair: 

| too clayey, 
| slope. 


| slope. 


228 Soil Survey of 


Sanitary Facilities--Continued 


Map symbol | Septic tank | Sewage lagoon | Trench | Агеа | Daily cover 
and soil name | absorption | areas | sanitary | sanitary | for landfill 
fields landfill landfill 
| | | | | 
| | | | | 
957В2: | Í | | | 
Rothsay--------- |Moderate: | Severe: |Severe: | Severe: | Good. 
| peres slowly. | seepage. | seepage. | seepage. | 
| | | | 
Zell------------ |Moderate: |Moderate: |S1ight------------ | Slight------------ | Good. 
| percs slowly. | seepage, | 1 | 
| | slope. | | | 
| | | | | 
969C2: | | | | | 
Zell------------ |Moderate: |Severe: |Moderate: |Moderate: |Fair: 
| percs slowly, | віоре. | slope. | slope. | slope. 
| slope. | | | | 
| | | | | 
Rothsay--------- | Moderate: | Severe: | Severe: |Severe: | Fair: 
| peres slowly, | seepage, | seepage. | seepage. | slope. 
| slope. | siope. | | | 
| | | | | 
96902: | | | | | 
Zeli------------ [Severe: | Severe: | Severe: | Severe: | Poor: 
| siope. | slope. | slope. | slope. | slope. 
| | | | | 
Rothsay--------- | Severe: |Severe: | Severe: | Severe: | Poor: 
| slope. | seepage, | seepage, | seepage, | slope. 
| | віоре. | slope. | slope. | 
| | | | | 
1015: ] | | | | 
Udipsamments----|Severe: | Severe: |Беуеге: |Severe: | Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | ] too sandy. | | too sandy. 
| | | | | 
1016: | | | | | 
Udorthents------ | S1ight------------ [Slight------------ |Severe: |Severe: ]Poor: 
| | | slope. | slope. | slope, 
| | | | | thin layer. 
| | | | | 
1027: | | | | | 
Udorthents. | | | | | 
| | | | | 
1030: | | | | | 
Pits. | | | | | 
| | | | | 
Udipsamments----|Severe: | Severe: |Беуеге: ]Severe: | Poor : 
| poor filter, | seepage, | seepage, | seepage, | seepage, 
| віоре. | slope. | slope, | slope. | too sandy, 
| | | too sandy. | | slope. 
| | | | | 
1077: | | | | | 
Forada---------- |Severe: |Severe: |Severe: |Severe: | Poor: 
| ponding, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | ponding. | ponding, | ponding. | too sandy, 
| | | too sandy. | | ponding. 
| | | | | 
Leafriver------- |Беуеге: | Severe: | Severe: |Severe: | Poor: 
| ponding, | seepage, | seepage, | веераде, | seepage, 
| poor filter. | excess humus, | ponding, | ponding. | too sandy, 
| | ponding. | too sandy. ] | ponding. 
| | | | | 
1102В: | | | І | 
Chapett--------- |Moderate: |Moderate: |S1ight------------ |S1ight------------ |Good. 
| percs slowly. | seepage, | | 


| 
| | slope. | | | 
| | | | | 
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Sanitary Facilities--Continued 


Map symbol | Septic tank | Sewage lagoon | Trench | Акеа | Daily cover 
and soil name | absorption | areas | sanitary i sanitary | for landfill 
fields landfill landfill 

| | | | | 

| | | | | 
1102B: | | | | | 
Dorset---------- | Severe: | Severe: | Severe: | Severe: | Poor : 

| poor filter. | seepage. | веераде, | seepage. | seepage, 

| | | too sandy. | | too sandy, 

| | | | | small stones. 

| | | | | 
11026: | | | | | 
Chapett--------- |Moderate: | Severe: |Moderate: |Moderate: | Fair: 

| peres slowly, | slope. | віоре. | slope. | slope. 

| slope. | | i | 

| | | | | 
Dorset---------- | Severe: | Severe: | Severe: | Severe: |Ροος: 

| poor filter. | seepage, | seepage, | seepage. | seepage, 

| | slope. | too sandy. | | too sandy, 

] | | | | small stones. 

| | | | | 
1103: | | | | | 
Clitherall------ | Severe: | Severe: | Severe: | Severe: | Poor : 

| wetness, | seepage, | wetness, | seepage, | seepage, 

| poor filter. | wetness. | too sandy. | wetness. | too sandy, 

| | | | | small stones. 

| | | | | 
1104B: | | | | | 
Waukon---------- |Moderate: |Moderate: |Moderate: |S1ight------------ |Fair: 

| рессв slowly. | seepage, | too clayey. | | too clayey. 

| | slope. | | | 

l | | | | 
Dorset---------- | Severe: | Severe: | Severe: | Severe: | Poor: 

| poor filter. | seepage. | seepage, | seepage. | seepage, 

[ | | too sandy. | | too sandy, 

| | | | | small stones. 

| | | | | 
1104С: | | | | | 
Waukon---------- |Moderate: |Severe: |Moderate: |Moderate: | Fair: 

| perces slowly, | slope. | slope, | slope. | too clayey, 

| slope. | | too clayey. | | slope. 

| | | | | 
Dorset--------- -|Severe: |Severe: | Severe: | Severe: | Peor ғ 

| poor filter. | seepage, | seepage, | seepage. | seepage, 

| | slope. | too sandy. | | too sandy, 

І i I | | small stones. 

| | | | | 
1104р: | | | | | 
Waukon---------- |Severe: | Severe: | Severe: | Severe: | Poor: 

| slope. | slope. | slope. | slope. | slope. 

| | | | | 
Dorset------ ~~~ | Severe: | Severe: |Severe: | Severe: | Poor: 

| poor filter, | seepage, | seepage, | seepage, | seepage, 

| slope. | slope. | slope, | віоре. | too sandy, 

| | | too sandy. | | small stones. 

| | | | | 
1105B: 1 | | | | 
Dent------------ |Severe: |Severe: | Severe: | Severe: [Fairs 

| wetness. | wetness. | wetness. | wetness. | wetness. 

| | | | | 
1110: | | | \ | 
Isan------------ | Severe: |Severe: |Severe: |Severe: | Poor: 

| wetness, | seepage, | seepage, | seepage, | seepage, 

| poor filter. | wetness. | wetness, | wetness. | too sandy, 

| | | teo sandy. | | wetness. 

| 


| | | | 


230 


Map symbol 
and soil name 


1112D: 


Chapett--------- 


1112E: 


Chapett-------- - 


1113: 


Haslie---------- 


Seelyeville----- 


Cathro---------- 


1114: 


Hangaard-------- 


1120: 


Rushlake-------- 


Hangaard-------- 


| Septic tank 
| absorption 
fields 


| Severe: 

| subsides, 
| flooding, 
| ponding. 
| 

| 


| Severe: 

| slope. 

| 

| Severe: 

| poor filter, 
| slope. 

| 
| 
| 
| Severe: 

| slope. 

| 

| Severe: 

| poor filter, 
| slope. 

| 

| 

| 


| Severe: 

| subsides, 

| pending, 

| percs slowly. 
| 

| Severe: 

| ponding, 

| percs slowly. 


| Severe: 

| ponding, 

| peres slowly. 
| 

| 

| 


|Беуеге: 

| wetness, 

| poor filter. 
| 

| 

| 


| Severe: 

| wetness, 

| poor filter. 
| 

| 

| Severe: 

| wetness, 

| poor filter. 
| 

| 

| 

| Severe: 

| wetness, 

| percs slowly. 


Sanitary Facilities--Continued 


| Sewage lagoon 


| areas 


Severe: 
seepage, 
flooding, 
excess humus. 


Severe: 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
seepage, 
slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 

| seepage, 

| excess humus, 
| ponding. 

| 

|Severe: 

| веераде, 

| excess humus, 
| ponding. 

| 

| Severe: 

| seepage, 

| excess humus, 
| ponding. 

| 

| 


| Severe: 

| seepage, 
| wetness. 
| 

| 

| 


| Severe: 

| seepage, 
| wetness. 
| 

| 


| Severe: 

| seepage, 
| wetness. 
| 

| 

| 

|Severe: 

| wetness. 
| 

| 


| Trench 
| sanitary 
landfill 


seepage, 
ponding. 


slope, 


seepage, 
slope, 
too sandy. 


ponding, 
too clayey, 
excess humus. 


| seepage, 

| ponding, 

| excess humus. 
| 

| Severe: 

| ponding. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
wetness. 


| Area 
| sanitary 
landfill 


Severe: 
flooding, 
seepage, 
ponding. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| slope. 
| 
| Severe: 
| 
| 
| 
| 
| 
| 
| 
| 


веераде, 
slope. 


Severe: 
slope. 


| Severe: 
| seepage, 
| siope. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
wetness. 


| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Severe: 

| seepage, 
| wetness. 
| 

| 


|Severe: 
| seepage, 
| wetness. 


| 

| 

| 

| Severe: 
| wetness. 
| 

| 


Soil Survey of 


| Daily cover 
| for landfill 


Poor: 
ponding, 
excess humus. 


slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| Poor : 
| 

| 
[Роок: 

| too sandy, 

| small stones. 
| 

| 

| Poor: 

| slope. 

| 

| Poor : 

| seepage, 

| too sandy, 

| small stones. 
| 

| 


| Poor: 

| too clayey, 

| hard to pack, 
| ponding. 

| 

| Poor: 

| ponding, 

| excess humus. 


| Poor : 
| ponding. 


| 

| 

| 

| 

| Poor: 

| seepage, 


| too sandy, 
| wetness. 


| Poor: 


`| seepage, 


| too sandy, 
| small stones. 
| 

| Poor: 

| seepage, 

| too sandy, 
| wetness. 

| 

| 

| Peor: 

| wetness. 

| 

| 


Map symbol 
and soil name 


1131B: 


Verndale-------- 


Abbeylake------ 


1136: 


Nidaros--------- 


1149: 


Hamerly--------- 


1195A, 1195B: 


Eagleview------- 


1195C: 


Eagleview------- 


1195E: 


Eagleview------- 


1196B: 


Two Inlets----- 


Otter Tail County, Minnesota— Part I! 


| Septic tank 
| absorption 
fields 


| Severe: 

| poor filter. 
| 

| 


|Severe: 

| poor filter. 
| 

| 

| 

|Беуеге: 

| subsides, 

| ponding, 

| peres slowly. 
| 

| 


| Severe: 

| wetness, 

| peres slowly. 
| 

| 


| Severe: 

| poor filter. 
| 

| 

|Severe: 

| poor filter. 
l 

| 

| 

| Severe: 

| poor filter. 
| 

| 


| Severe: 

| poor filter. 
| 

| 

| 


| Severe: 

| poor filter, 
| siope. 

| 

| 

|Severe: 

| poor filter, 
| siope. 


| 

| 

| 

| 

| Severe: 

| poor filter. 
| 


|Severe: 
| poor filter. 


| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
н 


Sanitary Facilities--Continued 


Sewage lagoon 
areas 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
wetness, 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


| Trench 
| sanitary 
landfill 


| 

| 

| 

|Severe: 

| seepage, 

| too sandy. 
| 

| Severe: 

| seepage, 

| too sandy. 


| Severe: 

| seepage, 

| ponding, 

| too sandy. 


Severe: 
wetness. 


| 
| 
| 
| 
| 
| 
| 
|Severe: 

| seepage, 

| too sandy. 
| 

| Severe: 

| seepage, 

| too sandy. 
| 

| 


|Severe: 

| seepage, 

| too sandy. 
| 

|Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


| Area 
| sanitary 
landfill 


| 

| 

| 
|Severe: 
| seepage. 
| 

| 

| Severe: 

| seepage. 


Severe: 
seepage, 
ponding. 


| Severe: 

| seepage. 
| 

| 


|Беуеге: 
| веераде. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Беуеге: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Daily cover 
| for landfill 


seepage, 
too sandy. 


| 

| 

| 

| 

| веераде, 
| too sandy. 
| 

| 

| 

веераде, 


ponding. 


too clayey, 
wetness. 


seepage, 
too sandy. 


seepage, 
too sandy. 


seepage, 
too sandy. 


seepage, 
too sandy. 


seepage, 
too sandy, 
slope. 


seepage, 


slope. 


seepage, 
too sandy, 
small stones. 


seepage, 
too sandy, 
small stones. 
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Sanitary Facilities--Continued 


Soil Survey of 


| 


Map symbol | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
and soil name | absorption | areas 1 sanitary | sanitary | for landfill 
fields landfill landfill 
| | | | | 
| | | | | 
11966; | | | | | 
Lida--------- ---|Severe: | Severe: | Severe: |Severe: | Poor: 
| poor filter. | seepage, | seepage, | seepage. | веераде, 
| | в1оре. | too sandy. | | too sandy, 
| | | | | small stones. 
| | | | | 
Two Inlets------ |Severe: |Severe: | Severe: | Severe: | Poor: 
| poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. | | too sandy, 
| | ] | | small stones. 
1196E, 1196Ғ: | | | | 1 
Lida------------ | Severe: | Severe: |Severe: | severe: | Poor: 
| poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | siope. | too sandy, 
l | | too sandy. | | small stones. 
| | | | | 
Two Inlets------ | Severe: | Severe: | Severe: | Severe: | Poor: 
| poor filter, | seepage, | seepage, | seepage, | веераде, 
| slope. | slope. | slope, | в1оре. | too sandy, 
| | | too sandy. | | smali stones. 
| | | | | 
1200: | | | | | 
Egglake--------- | Severe: |Severe: |Severe: | Severe: | Poor: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | | 
12088: | | | | | 
Naytahwaush----- | Severe: |Moderate: |Moderate: | Slight------------ [Fairs 
| peres slowly. | slope. | too clayey. | | too clayey. 
| | | | | 
Mahkonce-------- | Severe: |Severe: | Severe: | Severe: | Fair: 
[ wetness, | wetness. | wetness. | wetness. | too clayey, 
| peres slowly. | | | | wetness. 
| | | | | 
12096: 1 | | | | 
Naytahwaush----- | Severe: | Severe: |Moderate: |Moderate: |Fair: 
| percs slowly. | slope. | slope, | в1оре. | too ciayey, 
| | | too clayey. | | slope. 
| | | | | 
1212B: | | | ! | 
Mahkonce-------- | Severe: |Severe: | Severe: | Severe: | Fair: 
| wetness, | wetness. | wetness. | wetness. | too clayey, 
| peres slowly. | 1 | | wetness. 
| | | | | 
1214: | { | | | 
Mustinka-------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| wetness, | wetness. | wetness. | wetness. | hard to pack, 
| percs slowly. | | | | wetness. 
| | | | | 
1215: | | | | | 
Pinelake-------- |Severe: | Severe: |Severe: | Severe: | Poor: 
| wetness, | seepage, | веераде, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy, 
| | | too sandy. | | small stones. 
| | | | | 
1216B: | | | | | 
Egglake--------- |Severe: | Severe: | Severe: | Severe: | Peor : 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | | 
Wykeham--------- | Severe: | Severe: |Severe: | Severe: | Fair: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | 
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Sanitary Facilities--Continued 


too sandy. 


| too sandy, 
| small stones. 


Map symbol | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
and soil name | absorption | areas | sanitary | sanitary | for landfill 
fields landfill landfill 
| | | | | 
| | | | | 
1217E: | | | | | 
Мачкоп---------- | Severe: | Severe: | Severe: | Severe: | Poor : 
| siope. | slope. | slope. | slope. | slope. 
| | | | | 
Lida------------ | Severe: | Severe: | Severe: | Severe: | Poor : 
| poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
| | | too sandy. | | small stones. 
| | | | | 
1218B: | | | | | 
Snellman-------- |Moderate: | Moderate: | Slight------------ |Slight------------ |Fair: 
| percs slowly. | seepage, | | | small stones. 
| | в1оре. | | | 
| | | | | 
Lida------------ | Severe: | Severe: | Severe: | Severe: | Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy, 
| ] | | | small stones. 
| | | | | 
1218C: | | | | | 
Snellman-------- |Moderate: | Severe: |Moderate: |Moderate: |Fair: 
| percs slowly, | slope. | siope. | siope. | small stones, 
| slope. | | | | siope. 
| | | | | 
Lida------------ | Severe: |Severe: | Severe: | severe: | Poor: 
| poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. | | teo sandy, 
| | | | | small stones. 
| | | | | 
1218Е, 1218Р: | | | | | 
Snellman-------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| slope. | slope. | slope. | slope. | slope. 
| | | | | 
Lida------------ | Severe: | Severe: | Severe: |Беуеге: | Poor : 
| poor filter, | веераде, | seepage, | seepage, | seepage, 
| siope. | slope. | slope, | slope. | too sandy, 
| | | too sandy. | | small stones. 
| | | | | 
1219С: | | | | | 
Sandberg-------- | Severe: |Severe: | Severe: | Severe: | Poor : 
| poor filter. | seepage, | seepage, | seepage. | seepage, 
| | віоре. | too sandy. | | too sandy, 
| | | | | small stones. 
| | | | | 
Sverdrup-------- | Severe: | Severe: |Severe: | Severe: | Poor : 
| poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. | | too sandy. 
| | | | | 
1221B: | | | | | 
Sverdrup-------- | Severe: |Severe: | Severe: | Severe: | Poor : 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy. 
|. | | | | 
Sandberg------- | severe: | Severe: | Severe: |Беуеге: | Poor: 
| poor filter. | веераде. | зеераде, | seepage. | seepage, 
| | | 
| | | 
| | | 
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Map symbol 
and soil name 


12230: 
Sandberg-------- 


1232B: 
Chapett--------- 


1232Е: 
Chapett--------- 


1234B: 
Formdale-------- 


1237: 


| Septic tank 
| absorption 
fields 


| Severe: 

| poor filter, 
| slope. 

| 

| 


| Severe: 

| poor filter, 
| slope. 

| 

| 

| 

| Severe: 

| ponding, 

| peres slowly. 
| 

| Severe: 

| ponding, 

| percs slowly. 
| 

| 


| Severe: 

| ponding, 

| peres slowly. 
| 

| 

| Severe: 

| subsides, 

| ponding, 

| peres slowly. 
| 

| Severe: 

| subsides, 

| ponding, 

| percs slowly. 
| 

| 


|Moderate: 

| peres slowly. 
| 

| 

| 

| Severe: 

| siope. 

| 

| 


| Severe: 

| percs slowly. 
e 

| percs slowly. 
| 

| 


|Severe: 

| wetness, 

| peres slowly. 
| 

| 


| Severe: 
| ponding, 
| peres slowly. 


Sanitary Facilities--Continued 


| Sewage lagoon 


| areas 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
ponding. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
ponding. 


| severe: 

| seepage, 

| excess humus, 
| ponding. 

| 

| Severe: 

| seepage, 

| excess humus, 
| ponding. 


|Moderate: 
| seepage, 
| slope. 

| 

| 


| Severe: 
| slope. 
| 
| 


|Moderate: 
| slope. 

| 
|Moderate: 
| slope. 

| 

| 


| Severe: 

| wetness. 
| 

| 

| 

| Severe: 

| ponding. 
| 

| 


| Тгепсһ 
| sanitary 
landfill 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
seepage, 
slope, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| too sandy. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
ponding. 


Severe: 
ponding. 


|Severe: 

| ponding. 

| 

| 

| 

| Severe: 

| ponding, 

| too clayey, 

| excess humus. 
| 

| Severe: 

| seepage, 

| ponding, 

| excess humus. 


Severe: 
| slope. 
| 
| 


| Moderate: 

| too clayey. 
| 

|Moderate: 

| too clayey. 


|Severe: 
| wetness. 


| 

| 

| 

| Severe: 
| ponding. 
| 

| 


| Агеа 
| sanitary 
landfill 


Severe: 
seepage, 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 
] seepage, 
| 

| 

| 

| 

| 

| 

| 

| 


в1оре. 


Severe: 
ponding. 


| Severe: 

| seepage, 
| ponding. 
| 

| 


| Severe: 
| ponding. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
ponding. 


| 
| 
| 
| 
| Severe: 
| slope. 
| 
| 


Severe: 
wetness. 


Severe: 
ponding. 


Soil Survey of 


| Daily cover 
| for landfill 


seepage, 
too sandy, 
small stones. 


seepage, 
too sandy, 
small stones. 


Poor: 
ponding. 


Poor: 
ponding. 


Poor: 

too clayey, 
hard to pack, 
ponding. 


| ponding, 

| excess humus. 
| 

| 

| 


[бооа. 


| 
| 
| 
| 
[Роок: 

| slope. 

| 

| 

[Fairs 

| too clayey. 
| 

| Fair: 

| too clayey. 
| 

| 


| Poor: 
| wetness. 


| 

| 

| Poor : 

| ponding. 
| 

| 
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Sanitary Facilities--Continued 


| peres slowly. 


Map symbol | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
and soil name | absorption | areas | sanitary | sanitary | for landfill 
fields landfill landfill 
| | 
| | 
1240: | | 
Roliss---------- | Severe: Severe: | Severe: Severe: Poor: 
| wetness, wetness. | wetness. wetness. wetness. 
l 
| 
| 


| peres slowly. | wetness. 


| 
| 
| 
| 
| 
| 
| 
1247D: | | 
Corliss--------- | Severe: Severe: | Severe: Severe: | Poor: 
| poor filter, seepage, | seepage, seepage, | seepage, 
| slope. slope. | slope, slope. | too sandy, 
| | too sandy. | small stones. 
| | | 
Dorset---------- | Severe: | Severe: | Severe: |Severe: | Poor: 
| poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | віоре. | too sandy, 
| ] | too sandy. | | small stones. 
| | | | | 
1250С: | | | | | 
Abbeylake------- |Severe: | Severe: | Severe: | Severe: | Poor: 
| poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. | | too sandy. 
| | | | | 
Verndale-------- |Severe: | Severe: | Severe: | Severe: | Poor: 
| poor filter. | seepage, | веераде, | seepage. | seepage, 
| | slope. | too sandy. | | too sandy. 
| | | | | 
1259: | | | | 1 
Hamerly--------- |Severe: | Severe: | Severe: | Severe: | Fair: 
| wetness, | wetness. | wetness. | wetness. | too clayey, 
| peres slowly. | | | | wetness. 
| | | | | 
Mustinka-------- | Severe: | Severe: |Беуеге: |Беуесе: | Poor: 
| wetness, | wetness. | wetness. | wetness. | hard to pack, 
| peres slowly. | | | | wetness. 
| | | | | 
1275В: i | | | | 
Kandota--------- |Moderate: |Moderate: |S1ight------------ |S1ight------------ | Fair: 
| percs slowly. | seepage, | | | small stones. 
| | slope. | | | 
| | | | | 
Egglake--------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| ponding. | seepage, | ponding. | ponding. | ponding. 
| | ponding. | | | 
| | | | | 
12156: 1 | | | | 
Kandota--------- |Moderate: | Severe: |Moderate: |Moderate: |Fair: 
| peres slowly, | slope. | slope. | slope. | small stones, 
| віоре. | | | | slope. 
| | | | | 
Egglake--------- |Severe: | Severe: | Severe: [Severe: | Poor: 
| ponding. | seepage, | ponding. | ponding. | ponding. 
| | ponding. | | | 
| | | | | 
1276: l. l | | | 
Knute----------- | Severe: | Severe: | Severe: |Severe: | Fair: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | | | 
Brandsvold------ | Severe: |Severe: | Severe: |Severe: | Poor: 
| wetness, | seepage, | wetness. | wetness. | wetness. 
| 
| 
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Sanitary Facilities--Continued 


Soil Survey of 


Map symbol 
and soil name 


12770: 


Sverdrup-------- 


1290: 
Brandsvold----—-- 


1291: 
Sedgeville------ 


1293: 
Sedgeville------ 


1304A: 
Glyndon--------- 


1307: 
Rushlake-------- 


1317: 
Vallers--------- 


1319B: 
Rockwood-------- 


1319C: 


1319D: 
Rockwood-------- 


| Septic tank 


| absorption 
fields 


| Severe: 

| poor filter, 
| slope. 

| 

| 


| Severe: 

| poor filter, 
| slope. 

| 

| 

| 


| Severe: 

| wetness, 

| peres slowly. 
| 

| 


| Severe: 

| wetness, 

| peres slowly. 
| 

| 

|Беуеге: 

| flooding, 

| ponding, 

| poor filter. 
| 

| 

|Severe: 

| wetness, 

| poor filter. 
| 

| 

| 


| Severe: 

| wetness. 
| 

| 

| 

| 


| Severe: 

| wetness, 

| poor filter. 
| 

| 

| 


| Severe: 

| wetness, 

| percs slowly. 
| 

| 


| Severe: 

| peres slowly. 
| 

| 

| 


| Severe: 

| percs slowly. 
| 

| 


|Severe: 
| peres slowly, 
| slope. 


| Sewage lagoon 
| areas 


Severe: 
seepage, 
slope. 


| 

[ 

| 

| 

| 

| 

| 

| 
|Беуеге: 
| веераде, 
| 

| 

| 

| 

| 

| 

| 

| 

| 


slope. 


Severe: 
wetness. 


| Severe: 

| seepage, 
| wetness. 
| 

| 

[Severe: 

| seepage, 
| flooding. 
| 

| 

| 


| Severe: 
| seepage, 
| wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
wetness. 


|Moderate: 
| seepage, 
| slope. 

| 

| 

|Severe: 

| slope. 

| 

| 

| Severe: 

| slope. 

| 

| 


| Trench 
| sanitary 
landfill 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
flooding, 
seepage, 
ponding. 


Severe: 
seepage, 
wetness, 
too sandy. 


| Severe: 

| seepage, 

| wetness, 

| too sandy. 
| 

| 

| Severe: 

| seepage, 

| wetness, 

| too sandy. 
| 

| 


| Severe: 
| wetness. 


Moderate: 
slope. 


Severe: 
slope. 


| Акеа 
| sanitary 
landfill 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Severe: 
wetness. 


Severe: 
wetness, 


| 

| 

| 

| 

| 

| 

| 

! 

| 

| 

| 

! 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Беуеге: 

| flooding, 
| seepage, 
| ponding. 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
wetness. 


Moderate: 
slope. 


Severe: 
slope. 


| Daily cover 
| for landfill 


Poor: 

seepage, 

too sandy, 
small stones. 


Fair: 
wetness. 


seepage, 
too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


Fair: 
too sandy, 
wetness, 


| Poor: 

| seepage, 

| too sandy, 

| small stones. 
| 

| 


| Poor: 

| wetness. 
| 

| 

| 

| Good. 

| 

| 

| 

| 

| Fair: 

| siope. 
| 

| 


| Poor: 

| siope. 
| 

| 
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Sanitary Facilities--Continued 


| percs slowly. | 


Map symbol | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
and soil name | absorption | areas | sanitary | sanitary | for landfill 
fields landfill landfill 
| | | | | 
| | | | | 
1320B: | | | | | 
Blowers--------- | Severe: |Moderate: |Moderate: |Moderate: | Fair: 
| wetness, | seepage, | wetness, | wetness. | too sandy, 
| percs slowly. | slope. | too sandy. | | small stones, 
| | | | | wetness. 
| | | | 
1321: | | | | 
Paddock--------- | Severe: |Severe: Severe: | Severe: | Poor: 
| wetness, | wetness. wetness. | wetness. | wetness. 
| 
| 


| 
| 
| 
| 
| 
| 
Весіда---------- | Severe: |Moderate: | Severe: | Severe: | Poor: 
| wetness, | seepage. | wetness. | wetness. | wetness. 
| peres slowly. | | | | 
| | | | | 
1322: | | | | | 
Wolverton------- | Severe: | severe: | Severe: | Severe: | Fair: 
| wetness, | seepage, | wetness. | seepage, | too clayey, 
| percs slowly, | wetness. | | wetness. | wetness. 
| poor filter. | | [ | 
| | | | | 
1324B: | | | | | 
Heimdal--------- [Moderate: |Moderate: | Slight------------ | SLight------------ | Good, 
| peres slowly. | seepage, | | | 
| | slope. | | | 
| | | | | 
Sisseton-------- |Moderate: |Moderate: | SLight------------ |Slight------------ | Good. 
| percs slowly. | seepage, | | | 
| | в1оре. | | | 
| | | | | 
1338: | | | | | 
Oakcreek-------- | Severe: |Severe: |Severe: | Severe: | Poor: 
| wetness, | seepage, | seepage, | seepage, | thin layer. 
| poor filter. | wetness. | wetness. | wetness. | 
| | | | | 
1339: | | | | | 
Borup----------- | Severe: | Severe: | Severe: |Беуеге: | Poor: 
| ponding, | seepage, | seepage, | seepage, | ponding. 
| poor filter. | ponding. | ponding, | ponding. | 
| | | too sandy. | | 
| | | | | 
1340: | | | | | 
Bluffcreek------ | Severe: | Severe: | Severe: |Severe: | Poor : 
| wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy. 
| | | too sandy. | | 
| | | | | 
Epoufette------- |Severe: |Severe: |Severe: | Severe: | Poor: 
| wetness, | веераде, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy, 
| | | %оо вапау. | | small stones. 
| | | | | 
1341: E | | | | 
Clitherall------ | Severe: | Severe: | Severe: | Severe: | Poor: 
| wetness, | веераде, | wetness, | seepage, | seepage, 
| poor filter. | wetness. | too sandy. | wetness. | too sandy, 
| | | | | small stones. 
| | | | | 
Wykeham--------- |Severe: | Severe: | Severe: | Severe: | Fair: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| | | 


238 Soil Survey of 


Sanitary Facilities--Continued 


Map symbol | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
and soil name | absorption | areas | sanitary | sanitary | for landfill 
fields landfill landfill 

| | | | | 

| | | | | 
1342: | | | | | 
Pinelake-------- | Severe: | Severe: |Severe: |Severe: | Poor: 

| wetness, | seepage, | wetness. | seepage, | seepage, 

| poor filter. | wetness. | | wetness. | small stones, 

| | | | | wetness. 

| | | | | 
Brandsvold------ | Severe: | Severe: | Severe: [Severe: | Poor: 

| wetness, | seepage, | wetness. | wetness. | wetness. 

| percs slowly. | wetness. | | | 

| | | | | 
1343C: | | | | | 
Lida------------ |Severe: |Severe: | Severe: | Severe: | Poor : 

| poor filter. | seepage, | seepage, | seepage. | seepage, 

| | slope. | too sandy. | | too sandy, 

] | | | | small stones. 

| | | | | 
Almora---------- | Severe: | Severe: | Severe: | Severe: | Poor: 

| poor filter. | seepage, | seepage. | seepage. | thin layer. 

| | slope. | | | 

| | | | | 
Lizzie---------- |Moderate: |Severe: |Severe: |Moderate: |Fair: 

| peres slowly, | seepage, | seepage. | slope. | too clayey, 

| slope. | slope. | | | slope. 

| | | | | 
1344В: | | | | | 
Lida------------ | Severe: | Severe: | Severe: | Severe: | Poor : 

| poor filter. | seepage. | seepage, | seepage. | seepage, 

| | | too sandy. ] | too sandy, 

| | | | | small stones. 

| | | | | 
Almora---------- |Severe: | Severe: | Severe: | Severe: | Poor: 

| poor filter. | seepage. | seepage. | seepage. | thin layer. 

| | | | | 
репі------------ | Severe: | Severe: | Severe: | Severe: | Fair: 

| wetness. | wetness. | wetness. | wetness. | wetness. 

| | | | | 
1345: | | | | | 
Bluffcreek------ |Severe: | severe: | Severe: | Severe: | Poor ғ 

| wetness, | seepage, | seepage, | seepage, | seepage, 

| poor filter. | wetness. | wetness, | wetness. | too sandy. 

| | | too sandy. | | 

| | | | | 
Rosy------------ | Severe: |Severe: | Severe: | Severe: | Poors 

| wetness. | wetness. | wetness, | wetness. | too sandy. 

| ] | too sandy. | | 

| | | | | 
1346: | | | | | 
Nidaros--------- | severe: | severe: |Severe: | Severe: | Poor: 

| subsides, | seepage, | seepage, | seepage, | seepage, 

| ponding, | excess humus, | ponding, | ponding. | too sandy, 

| percs slowly. | ponding. | too sandy. | | ponding. 

| | | | | 
1347B: | ] [ | | 
Kandota--------- |Moderate: |Moderate: | S1ight------------ | S1ight------------ |Fair: 

| perces slowly. | seepage, | | | small stones. 

| | slope. | | | 

| | | | | 
1348: | | | | | 
Knute----------- | Severe: | Severe: | Severe: | Severe: | Fair: 

| wetness. | wetness. | wetness. | wetness. | wetness. 

| | 


Map symbol 
and soil name 


1349: 


Clotho---------- 


1350: 


Brandsvold------ 


1351: 


Bluffton-------- 


1365: 


Hillview-------- 


1396: 


Sedgeville------ 


Nidaros--------- 


1825B: 


Seelyeville----- 


1943: 


Roscommon------- 


Otter Tail County, Minnesota— Part 11 


| Septic tank 
| absorption 
fields 


| Severe: 

| wetness, 

| peres slowly. 
| 

| 


| Severe: 

| wetness, 

| percs slowly. 
| 

| 


| Severe: 

| ponding. 
| 

| 


| Severe: 

| wetness. 
| 

| 

| 

| 


| Severe: 

| flooding, 

| ponding, 

| poor filter. 
| 

| Severe: 

| subsides, 

| ponding, 

| percs slowly. 
| 

|Беуеге: 

| ponding. 

| 

| 

| 

| 


|Severe: 

| wetness, 

| poor filter. 
l 

| 

|Беуегез 

| subsides, 

| wetness, 

| peres slowly. 
| 

| 

| Severe: 

| wetness, 

| poor filter. 
| 

|. 

| 

| Severe: 

| wetness, 

| poor filter. 
| 

| 


Sanitary Facilities--Continued 


Sewage lagoon 
areas 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
ponding. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
flooding. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
ponding. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
excess humus. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


| Trench 
| sanitary 
landfill 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ponding. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
веераде, 
wetness, 
too sandy. 


Severe: 
flooding, 
seepage, 
ponding. 


Severe: 
seepage, 

| ponding, 

| too sandy. 

| 

| Severe: 

| ponding. 


Severe: 
wetness. 


Severei 
seepage, 
wetness, 
excess humus. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
seepage, 
wetness, 
too sandy. 


| Area 
| sanitary 
landfill 


| 

| 

| 

| Severe: 

| wetness. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
seepage, 
wetness. 


Severe: 
flooding, 
seepage, 
ponding. 


Severe: 
seepage, 
ponding. 


Severe: 
ponding. 


| Severe: 

| веераде, 
| wetness. 
| 

| 

| Severe: 

| seepage, 
| wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


| Daily cover 
| for landfill 


Poor: 
wetness. 


Poor: 
wetness. 


| Poor: 
| ponding. 


| Poor: 

| too sandy, 
| wetness. 

| 

| 

| 


| Poor: 

| seepage, 

| too sandy, 
| small stones. 
| 

| Poor: 

| seepage, 

| too sandy, 
| ponding. 

| 

| Poor: 

| seepage, 

| small stones, 
| ponding. 

| 

| 

| Fair: 

| wetness. 

| 

| 

| 


| Poor : 
| wetness, 
| excess humus. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy, 
wetness. 
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240 Soil Survey of 


Sanitary Facilities--Continued 


| poor filter. wetness. wetness, wetness. 


| too sandy. 


بو ا إل .لث . ل اا د انت 


too sandy. 


Map symbol | Septic tank | Sewage lagoon | Trench і Агеа | Daily cover 
and soil name | absorption | агеав | sanitary | sanitary | for landfill 
fields landfill landfill 
| | | 1 | 
| | | і | 
1975: | | | | | 
Оу1еп----------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| wetness, | seepage, | seepage, | seepage, | seepage, 
| | | | 
| | | | 


Otter Tail County, Minnesota—Part II 


(The information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation. See text for definitions of terms used in this table. Absence of an entry indicates that no 


rating is applicable) 


Map symbol 


| Roadfill 


Construction Materials 


| 5апа 


| бгауе1 


| ` Topsoil 


241 


_ anê soil name | jJ | j| Oo 


TA, 7В: 
Hubbard--------- 


7C: 
Hubbard--------- 


26: 
Aazdahl--------- 


34: 
Parnell--------- 


38B: 
Waukon---------- 


38C2: 
Waukon---------- 


53B, 53C: 
Kandota--------- 


53D: 
Kandota--------- 


58: 
Kittson--------- 


| 1ow strength. 


| 

| 

| Poor: 

| shrink-swell, 
| 1ow strength, 
| wetness. 


| 

| 

[Fair: 

| low strength. 
| 

| 

| 

| Fair: 

low strength. 


| Fair: 

| low strength, 
| slope. 

| 

| 

| Poor: 

| slope. 

| 

| 

| Poor: 

| wetness. 


| shrink-swell, 
| 1ου strength, 
| wetness. 


| Probable----------- 


| Probable----------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 
| excess fines. 
| 

| 

| Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


| 

| 

| 

| Inprobable: 
| excess fines. 
| 

| 

| 


| Improbable: 
| too sandy. 


| Improbable: 
| too sandy. 
| 
| 
| 


| Improbable: 
| excess fines. 


| 

| 

| Improbable: 

| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


|Fair: 

| too sandy, 

| siope. 

| 

| 

|Fair: 

| small stones. 


| Poor: 
| wetness. 


Fair: 
too clayey, 
small stones. 


Fair: 
too clayey, 
small stones, 
slope. 


Poor: 
slope. 


slope. 


Poor: 
wetness. 


Poor: 
small stones. 


Poor: 
small stones, 
slope. 


Fair: 
small stones. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Poor: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


242 


Map symbol 


59: 


Grimstad------- 


61: 


Arveson------- 


63: 


Rockwell------- 


65: 


Foxhome-------- 


66: 


Flaming-------- 


68: 


Arveson-------- 


108: 


127A, 127B, 127C: 
Sverdrup------- 


141B: 


Egeland-------- 


141C: 


Egeland-------- 


141D: 


Egeland-------- 


| Roadfill 


and soil name | | | | = — 


| Fair: 


| Poor : 


| Fair: 


| Fair: 


| Poor : 


| Poor: 


|Fair: 


|Fair: 
| shrink-swell, 
| 1ow strength. 


Construction Materials--Continued 


| Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


----- | Probable----------- 


----- | Improbable: 


| excess fines. 


----- | Improbable: 


| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Gravel 


| 

| 

| 

| Improbable: 
| excess fines. 
| 

| 


| Improbable: 
| too sandy. 


| Improbable: 
| excess fines. 


| 

| 

| 

| Improbable: 
| excess fines. 
| 

| 


| Improbable: 
| too sandy. 


| Inprobable: 
| too sandy. 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
| too sandy. 
| 
| 


| Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil Survey of 


| Topsoil 


Poor: 


too sandy. 


Poor: 
wetness. 


| Poor: 

| thin layer, 
| wetness. 

l 

| 


| Poor: 

| small stones. 
| 

| 


| Poor: 

| too sandy. 
| 

| 


| Poor: 

| wetness. 
| 

| 


| Poor: 

| wetness. 
| 

| 


|Good. 

| 

| 

| 

| Fair: 

| too clayey, 

| small stones. 


| 

i 

| Poor: 

| too sandy. 

| 

| 

|Fair: 

| small stones. 
| 

| 

| Fair: 

| small stones, 
| slope. 


Poor: 
slope. 


Fair: 
small stones. 


Otter Tail County, Minnesota—Part 11 


Map symbol 


184: 
Hamerly--------- 


191: 


258A, 258B, 258C: 
Sandberg-------- 


267B, 267C: 
Snellman-------- 


267E: 
Snellman-------- 


267Е: 
Snellman-------- 


290: 
Rothsay--------- 


Construction Materials--Continued 


| Roadfill 


|Fair: 
| low strength, 
| wetness. 


| Fair: 
| 1ow strength, 
| wetness. 


| Poor ғ 


|Fair: 

| wetness. 
| 

| 

| 


| Fair: 


|Fair: 

| shrink-swell, 
| low strength, 
| wetness. 


| Poor : 
| 1ow strength, 
| wetness. 


| Sand 
Improbable: 
excess fines. 
Improbable: 


excess fines. 


excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Probable--------------- 


Probable--------------- 


| Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


| 

| 

| 

| Improbable: 

| excess fines. 
| 

| 

| 


| Improbable: 

| excess fines. 
| 

| 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


| бкауе1 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable-----------.--- 
| 
| 
| 
| 
| 


| Improbable: 

] too sandy. 

| 

| 

| 
[РгоЬаЬ1е--------------- 
| 

| 

| 

1 

| Improbable: 

| too sandy. 

| 

| 

| Improbable: 

| excess fines. 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


| Topsoil 
arà soil шарг. 


too clayey, 
small stones. 


]Poor: 

| too sandy, 

| small stones, 
| area reclaim. 
| 

| 

| Poor: 

| too sandy, 

| too acid. 


| Poor: 
| small stones, 
| area reclaim. 


| 

| 

| Poor: 

| too sandy. 


Poor: 
small stones. 


Poor: 
small stones, 
slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Poor: 
| small stones, 
| slope. 
| 

| 
|Сооя. 
| 

| 

| 

| 

| 

| 

| 

| 

| 


Fair: 
small stones. 


| Peor: 
| wetness. 


243 


244 


Map symbol 


339: 
Fordville------- 


341A, 341B: 


371: 
Clontarf-------- 


375; 
Forada---------- 


406A, 406B: 


418: 
Lamoure--------- 


422B, 422C: 
Bygland--------- 


426: 
Foldahi--------- 


441A, 441B, 441C: 


| Roadfill 


ава soil mame ου, 


| Fair: 


| 1ου strength, 
| wetness. 


| Poor : 


| Fair: 

| shrink-swell, 
| 1ow strength, 
| wetness. 


| Poor : 
| wetness. 


Construction Materials--Continued 


| бапа 


----- | Probable----------- 


----- | Prxobable----------- 


----- | Probable----------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


----- | Probable----------- 


Improbable: 
excess fines. 


Probable----------- 


| Gravel 


|Probable------------ 


| Probable------------ 


| Improbable: 
| too sandy. 
| 
| 


| Probable------------ 


| Probable------------ 


| Probable------------ 


|Probable------------ 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 
| too sandy. 


| 
| 
| Improbable: 
| excess fines. 
| 
| 


Soil Survey of 


| Topsoil 


| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 
| 

| 

| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 
| 

| 

| Fair: 

| thin layer. 

| 

1 


| Poor: 

| small stones, 
| wetness. 

| 

| 


]Poor: 

| too sandy, 

| small stones, 
| area reclaim. 
| 

| 


| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 
| 

| 


| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 
| 

| 


[Роок: 
| wetness. 


Poor: 
too clayey. 


Poor: 
too sandy. 


Poor: 
small stones, 
area reclaim. 


Poor: 
thin layer, 
wetness. 


Otter Tail County, Minnesota— Part II 


Construction Materials--Continued 


Map symbol 


| Roadfill 


| Sand 


| бгауе1 


| Topsoil 


апа soil name |р 


497: 
Hantho---------- 


508: 
Wyndmere-------- 


540: 
Seelyeville----- 


544: 
Cathro---------- 


567A, 567B: 
Verndale-------- 


646С: 


6460: 
Peever---------- 


680: 


| Poor : 
| 1ow strength. 


| Fair: 

| 1ow strength, 
| thin layer, 
| wetness. 

| 

| 

[Fairs 

| wetness. 

| 

| 

| Poor: 

| wetness. 

| 

| 

| 


| Poor: 

| wetness. 
| 

| 

| 


| Poor : 
| wetness. 


| Fair: 

| shrink-swell, 
| low strength. 
| 

| 

|Fair: 

| wetness. 

| 

| 

| Poor: 

| shrink-swell, 
| 1ow strength. 
| 

| 


| Poor: 

| shrink-swell, 
| 1ow strength. 
| 

| 

|Fair: 

| wetness. 

| 

| 

| Poor: 

| low strength, 
| wetness. 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess humus. 


Improbable: 
excess humus. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess humus. 


Improbable: 
excess humus. 


Improbable: 
excess fines. 


| Improbable: 
| too sandy. 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Good. 


Good. 


Fair: 


thin layer. 


Poor: 
excess humus, 
wetness. 


Poor: 
excess humus, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Poor : 

| thin layer, 
| wetness. 

| 

| 

| Poor : 

| too sandy. 


| Poor : 
| too sandy. 


Poor: 
too sandy. 


Poor: 
too clayey. 


| Poor : 

| too clayey, 
| slope. 

| 

| 

|Pair: 

| small stones. 
| 

| 

| Poor: 

| wetness. 
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Construction Materials--Continued 


Soil Survey of 


Map symbol 


| Roadfill 


| Sand 


| Gravel 


І Topsoil 


Πο | | ү рр 


701: 
Runeberg-------- 


705B, 705C: 
Nitche---------- 


707B: 
Lizzie---------- 


707C2: 
Lizzie---------- 


70702: 


Lizzie---------- 


710: 
Friberg--------- 


711B, 711C: 


Sandberg-------- 


715: 
Bluffcreek------ 


Clearriver------ 


| Poor: 

| shrink-swell, 
| 1ow strength. 
| 

| 


| Poor: 
| wetness. 


| Fair: 
| slope. 


| Poor : 
| wetness. 


| Fair: 

| wetness. 
| 

| 

| Fair: 

| wetness. 
| 

| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| improbable: 

| thin layer. 

| 

| Improbable: 

| excess fines. 
| 

| Pxobable--------------- 
| 

| 

| 

| 


| Improbable: 

| excess fines. 
| 

| 


| Improbable: 

| excess fines. 
| 

| 

| 


| Improbable: 
| excess fines. 


| 

| Improbable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 
| 

| 

| Probable--------------- 
| 

| 

| 

| 


| Probable--------------- 


Probable--------------- 


Probable--------------- 


improbable: 
excess fines. 


Improbable: 
excess fines. 


| Improbable: 

| thin layer. 

| 

| Improbable: 

| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable--------------- 
| 
| 
| 
| 
[РгоЬаЬ1е--------------- 
| 
| 
| 
| 
| Probable--------------- 
| 
| 
| 


| Improbable: 
| too sandy. 


small stones. 


| 

| 

| 

| Poor : 

| thin layer. 
| 

| 

| 

| Poor: 

| вша11 stones, 
| wetness. 

| 

| 

| Poor: 

| 

| 


| Poor: 

| small stones. 
| 

[Роог: 

| small stones, 
] area reclaim. 


slope. 


| Poor: 

| wetness. 

| 

| Fair: 

| small stones. 
| 

| 


| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 
| 

| Poor: 

| small stones, 
] area reclaim. 
| 

| 


[Роок: 

| too sandy, 

| small stones. 
| 

| Poor: 

| too sandy, 

| small stones. 


Otter Tail County, Minnesota— Part il 247 


Construction Materials--Continued 


Map symbol | Roadfill | Sand | Gravel | Торво11 


and soil name | 


716B, 716C: 


| excess fines. 


| 
| 
| 
| Improbable: 
| 
| 


excess fines. 


| small stones, 
| slope. 


| 
| 
| 
[боой--------------- | Improbable: | Poor : 
| | excess fines. excess fines. | too sandy. 
| | | 
| Good--------------- | Probable----------- | Improbable: | Poor s 
| | | teo sandy. | too sandy. 
| | | | 
| | | | 
| Fair: | Improbable: | improbable: | Poor: 
| в1оре. | excess fines. | excess fines. | too sandy, 
| | | | slope. 
| | | | 
| Fair: | Probable----------- | Improbable: | Poor : 
| slope. | | too sandy. | too sandy, 
| | | | в1оре. 
| | | | 
| | | | 
Naytahwaush | Poor : | Improbable: | Improbable: | Poor: 
| low strength. | excess fines. | excess fines. | thin layer, 
| | | | slope. 
| | | | 
121В, 721С: | | | | 
| Good--------------~- | Probable----------- | Probable----------- |Роог: 
| | | | too sandy, 
| | | | small stones, 
| | | | area reclaim. 
| | | | 
| | | 
| Fair: | Probable----------- | Probable----------- | Poor : 
| slope. | | | too sandy, 
| | | | small stones, 
| | | | area reclaim. 
| | | | 
| | | | 
| Poor: | Pxobable----------- | Probable----------- | Poor : 
| віоре. | | | too sandy, 
| | ] | small stones, 
| | | | агеа гес1а1т. 
| | | | 
| | | | 
---------- | Poor : | Improbable: | Improbable: | Poors 
| wetness. | excess fines. | excess fines. | thin layer, 
| | | | wetness. 
| | | | 
| | | | 
---------- | Poor: | Improbable: | Improbable: | Poor : 
| low strength, | excess fines. | excess fines. | excess humus, 
| wetness. | | | wetness. 
| | | | 
| | | | 
| Good--------------- | Improbable: | Improbable: |Pair: 
| | excess fines. | excess fines. | too clayey, 
| | | | small stones, 
[ | | | slope. 
| | | | 
| Good--------------- | Improbable: | improbable: |Fair: 
| 
| 
| 
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Map symbol 


76002: 
Chapett--------- 


Sisseton-------- 


769B: 


Mehurin--------- 


776B, 776C: 


Snellman-------- 


Sugarbush------- 


711C2: 
Sisseton-------- 


Heimdal--------- 


77702: 
Sisseton-------- 


Heimdal--------- 


777E: 
Sisseton-------- 


Heimdal--------- 


| Roadfill 


and soil name | |) 14 


| 
| 
| 
| Fair: | Improbable: 
| siope. | excess fines. 
| | 
[Fairs | Improbable: 
| slope. | excess fines. 
| ! 
| | 
| Fair: | Improbable: 
| shrink-swell, | excess fines. 
| low strength, | 
| wetness. 1 
| | 
| | 
|Good- ----------- ------- | Improbable: 
| | excess fines. 
| | 
| Good------------ ------- | Probable----------- 
| | 
| | 
| | 
| | 
| | 
| Fair: | Improbable: 
| slope. | excess fines. 
| | 
| | 
|Fair: | Probable----------- 
| slope. | 
| | 
| | 
| | 
| | 
|Good------------------- | Improbable: 
| | excess fines. 
| | 
| | 
| Good---------~--------- | Improbable: 
| | excess fines. 
| | 
| | 
| | 
| Fair: | Improbable: 
| slope. | excess fines. 
| | 
|Ғаік: (Improbable: 
| slope. | excess fines. 
| | 
| | 
| Poor: | Improbable: 
| slope. | excess fines. 
| | 
| Poor: | Improbable: 
| siope. | excess fines. 
| 


Construction Materials--Continued 


| Sand 


| Gravel 


Improbable: 
excess fines. 


Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable---------- === 


Improbable: 
excess fines. 


| Probable----------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil Survey of 


| Topsoil 


Poor: 
slope. 


Poor: 
slope. 


Poor: 
too clayey. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Poor: 

| small stones. 
| 

| Poor : 

| too sandy, 

| small stones, 
| area reclaim. 


| Poor: 
| small stones, 
| slope. 


| too sandy, 

| small stones, 
| area reclaim. 
| 

| 

|Fair: 

| small stones, 
| slope. 

| 

|Fair: 

| small stones, 
| slope. 

| 

| 


| Poor: 

| slope. 
| 

| Poor: 

| віоре. 
| 

| 

| Poor : 

| slope. 
| 

| Poor: 

| slope. 
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Construction Materials--Continued 


Map symbol | Roadfill | Sand | бгауе1 | Торво11 
and soil name | 
| | | | 
| | | | 


| 1ow strength. excess fines. excess fines. 


too clayey, 
small stones, 
slope. 


778B, 778C: | | | | 
Dorset---------- | Good------------------- | Probable--------------- | Probable--------------- | Poor: 
| | | | too sandy, 
| | | | small stones, 
| | | | area reclaim. 
| | | | 
Corliss--------- |Еоо4------------------- | Probable--------------- | Probable---------.----- | Poor: 
| | | | too sandy, 
| | | | small stones, 
| | | | area reclaim. 
| | | | 
719B: | | | | 
Рееуек---------- | Poor : | Improbable: | Improbable: | Poor: 
| shrink-swell, | excess fines. | excess fines. | too clayey. 
| low strength. | | ] 
| | | | 
Mehurin--------- | Fair: | Improbable: | Improbable: | Poor: 
| shrink-swell, | excess fines. | excess fines. | too clayey. 
| 1ow strength, i | | 
| wetness. | | | 
| | | | 
902B: | | | | 
Barnes---------- | Fair: | Improbable: | Improbable: |Fair: 
| low strength. | excess fines. | excess fines. | small stones. 
| | | | 
Buse------------ | Fair: | Improbable: | Improbable: |Fair: 
| 1ow strength. | excess fines. | excess fines. | small stones. 
| | | | 
90362: | | | | 
Barnes---------- |Fair: | Improbable: | Improbable: |Fair: 
| low strength. | excess fines. | excess fines. | small stones, 
| | | | slope. 
| | | | 
Langhei--------- |Fair: | Improbable: | Improbable: | Fair: 
| 1ow strength. | excess fines. | excess fines. | too clayey, 
| | | | small stones, 
| | | | в1оре. 
| | | | 
915С2: | | | | 
Forman---------- | Fair: | Improbable: | Improbable: | Fair: 
| shrink-swell, | excess fines. | excess fines. | small stones, 
| low strength. ] | | віоре. 
| | | | 
Виве------------ |Fair: | Improbable: | Improbable: | Fair: 
| 1ow strength. | excess fines. | excess fines. | small stones, 
| | | | slope. 
| | | | 
91522: | | | | 
Forman---------- | Fair: | Improbable: | Improbable: | Poor: 
| shrink-swell, | excess fines. | excess fines. | slope. 
| low strength, | | | 
| slope. | | | 
| | | | 
Buse------------ |Fair: | Improbable: | Improbable: | Poor: 
| 1ow strength, | excess fines. | excess fines. | slope. 
| віоре. | | | 
| | | | 
931C2: | | | | 
Formdale-------- | Poor: | Improbable: | Improbable: |Fair: 
| | | 
| | | 
| | | 
| | | 
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Construction Materials--Continued 


Soil Survey of 


| 
Map symbol ] 


Roadfill 


| Sand 


| Gravel 


| Topsoil 


ο t c |) 1 EM 


931C2: | 
Langhei--------- | Poor: 
| 1ow strength. 
| 
| 
| 
931D2: | 
Formdale-------- | Poor: 
| 1ow strength. 
| 
Langhei--------- | Poor: 
| 1ow strength. 
| 
942021 | 
Langhei--------- | Fair: 
| low strength, 
| віоре. 
| 
Вагпев---------- | Fair: 
| 1ow strength, 
| slope. 
| 
957B2: | 
Rothsay--------- | Good-------------- 
| 
| 
Zell------------ [Good-------------- 
| 
| 
96962: | 
Zell------------ | Good-------------- 
| 
| 
Rothsay--------- | Good-------------- 
| 
| 
96902: | 
Zell------------ | Fair: 
| slope. 
| 
Rothsay--------- |Fair: 
| в1оре. 
| 
1015: | 
Udipsamments---- |Good-------------- 
| 
| 
1016: | 
Udorthents------ | Poor : 
| slope. 
| 
| 
1027: | 
Udorthents. | 
| 
1030: | 
Pits. | 


Udipsamments---- | Poor: 
| slope. 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


----- | Improbable: 


| excess fines. 


----- | Improbable: 


| excess fines. 
| 
| 


----- | Improbable: 


| excess fines. 


----- | Improbable: 


| excess fines. 


| Inprobable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 


----- | Probable--------------- 


Improbable: 
excess fines. 


Probable------.-------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 

| excess fines. 

| 

| 

| Probable--------------- 
| 


| Improbable: 
| excess fines. 


| Probable--------------- 
| 
| 
| 


Fair: 
too clayey, 
small stones, 
slope. 


| Fair: 

| slope. 
| 

|Fair: 

| в1оре. 
| 

| 

| Poor : 

| віоре. 
| 

| Poor: 

| slope. 
| 

| 


| Poor: 

| too sandy. 
| 

| 


[Роок: 
| thin layer, 
| slope. 


| Poor : 
| too sandy, 
| віоре. 
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Construction Materials--Continued 


| | | | 

Map symbol | Roadfill | Sand | Gravel | Topsoil 
and soil name | | 
| | 
| | 


| slope. 


| 
| 
1077: | | | | 
Forada---------- | Poor: | Probable--------------- | Probable--------------- | Poor : 
| wetness. | | | small stones, 
| | | | wetness. 
| | | | 
Leafriver------- | Poor : | Probable--------------- | Improbable: | Poor : 
| wetness. | | too sandy. | too sandy, 
| | | | wetness. 
| | | | 
1102B: | | 1 
Chapett--------- | Good------------------- | Improbable: | Improbable: |Ғаік: 
| | excess fines. | excess fines. | too clayey, 
| | | | small stones. 
| | | | 
Dorset---------- | Good------------------- |Probable--------------- | Probable--------------- | Poor: 
| | | | too sandy, 
| | | | smali stones, 
| | | | area reclaim. 
| | | | 
1102C: | | | | 
Chapett--------- | $ood- ------------------ | Improbable: | Improbable: |Fair: 
| | excess fines. | excess fines. | too clayey, 
| | | | small stones, 
| | | | slope. 
| | | | 
Dorset---------- |Good------------------- | Probable--------------- | Probable--------------- | Poor: 
| | | | too sandy, 
| | | | small stones, 
| | ] | area reclaim. 
| | | | 
1103: | | ] | 
Clitherall------ | Fair: | Improbable: | Improbable: | Poor: 
| wetness. | thin layer. | thin layer. | small stones. 
| | | | 
1104B: | | | | 
Waukon---------- | Fair: | Improbable: | Improbable: | Fair: 
| 1ow strength. | excess fines. | excess fines. | too clayey, 
| | | | small stones. 
| | | | 
Dorset---------- |Gooá------------------- | Probabie--------------- | Probable--------------- | Poor : 
| | | | too sandy, 
| | | | small stones, 
| | | | area reclaim. 
| | | | 
1104C: | | [ ] 
Waukon---------- |Fair: | Improbable: | Improbable: | Fair: 
| 1ow strength. | excess fines. | excess fines. | too clayey, 
| | | | вта11 stones, 
| | | | slope. 
| | | 
Dorset----.----- | Good- ------------------ | Probable--------------- [Probable--------------- | Poor: 
| | { | too sandy, 
| | | | small stones, 
|. | | | area reclaim. 
| | | | 
11045: | | | | 
Waukon---------- |Fair: | Improbable: | Improbable: | Poor : 
| 1ow strength, | excess fines. | excess fines. | slope. 
| | 
| | 
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Construction Materials--Continued 


Soil Survey of 


Map symbol 
. and soil name | | | | 


| Roadfill 


11045: | 
Dorset------- ---|Fair: 

| slope. 

| 

| 

| 
1105в: | 
Dent---------- --|Fair: 

| wetness. 

| 
1110: | 
Івап------------ | Poor: 

| wetness. 

| 

| 
1111: | 
Nidaros--------- | Poor: 

| wetness. 

| 

| 
1112D: | 
Chapett--------- | Fair: 

| slope. 

| 
Corliss--------- | Fair: 

| slope. 

| 

| 

| 
1112E: | 
Chapett--------- | Poor: 

| siope. 

| 
Corliss--------- | Poor: 

| slope. 

| 

| 

{ 
1113: | 
Нав1іе---------- | Poor: 

| 1ow strength, 

| wetness. 

| 
Seelyeville----- | Poor: 

| wetness. 

| 

| 
Cathro---------- | Poor: 

] wetness. 

| 

| 
1114: | 
Hangaard-------- | Poor: 

| wetness. 

| 

| 

| 
1120: | 
Rushlake-------- |Fair: 

| wetness. 


| 
| 
| 


| Sand 


Probable--------------- 


Improbable: 
excess fines. 


Probable--------------- 
Probable--------.------- 


Improbable: 
excess fines. 


excess fines. 


Probable--------------- 


Improbable: 
excess fines. 


Improbable: 
excess humus. 


Improbable: 
excess fines. 


Probable--------------- 


Probable----.----------- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Gravel 


| Probable--------------- 


| 
| 
| 
| 
| 
| Improbable: 

| excess fines. 
| 

| 

| Improbable: 

| too sandy. 


]Probable--------------- 


Improbable: 
excess fines. 


| Probable--------------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess humus. 


Improbable: 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 
| 

| 

| 

| 

| excess fines. 
| 

| 

| 


| Probabie--------------- 


| Торво11 


| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 
| 

| 

|Fair: 

| too clayey. 

| 

| 

| Poor : 

{ too sandy, 

| wetness. 

| 

| 


| Poor: 

| excess humus, 
| wetness. 

| 

| 


| Poor: 

| slope. 

! 

| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 
| 

| 


| Poor : 

| slope. 

| 

| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 
| 

| 

| Poor: 

| excess humus, 
| wetness. 

| 

| Poor: 

| excess humus, 
| wetness. 

| 

| Poor: 

| thin layer, 

| wetness. 

| 

| 


| Poor: 

| too sandy, 

| small stones, 
| wetness. 

| 

| 


| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 
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Construction Materials--Continued 


253 


Map symbol 


| Roadfill 


| Sand 


| Gravel 


| Торво11 


_ and soil name | | ү 0. 


1120: 
Hangaard-------- 


1131B: 
Verndale-------- 


Abbeylake------- 


1136: 
Nidaros 


1149: 
Hamerly--------- 


1195A, 
1195C: 


1195B, 


Eagleview------- 


1196B, 1196C: 


Two Inlets 


1196E: 


Two Inlets------ 


| Poor: 
| wetness. 


| 
| Poor: 
| 1ow strength. 


| Poors 
| wetness. 


| Poors 
| 1ow strength. 


Probable--------------- 


Improbable: 
excess fines. 


| Probable--------------- 


| 
| 
| Probable--------------- 
| 
| 
| 


[РкоЬаЬ1е--------------- 


| 

| 

| 

l 

| Improbable: 
| excess fines. 
| 

| 

| 


[РгоЬаЬ1е--------------- 


| 
| 
|Probable--------------- 
| 
| 
| 


|Probable--------------- 


т 
ң 
ο 
v 
w 
v 
РА 
9 


| Probable-----.--------- 
| 
| 
| 


| Probable--------------- 
Probable---------.----- 


Probable--------------- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Probable--------------- 


| 
| 
| 
| 
| 
| Improbable: 

| excess fines. 
| 

| 

| Improbable: 

| too sandy. 

| 

| Improbable: 

| too sandy. 

| 

| 


| Probable--------------- 


Improbable: 
excess fines. 


| Improbable: 
| too sandy. 
| 
| Improbable: 
| too sandy. 
| 
| 


| Improbable: 
| too sandy. 


| Improbable: 

| teo sandy. 

| 

| 

| 

| Probable--------------- 
| 

| 

| 

| Probable--------------- 
| 

| 

| 

] 

| Probable---.----------- 
| 

| 

| 

| 


[РгоЬаЬ1е--------------- 


| too sandy, 
| small stones, 
| wetness. 


| 

| 

| Poor: 

| too clayey. 
| 

| 


[Роок: 

| too sandy. 
| 

| Poor: 

| too sandy. 
| 

| 


| Poor: 

| excess humus, 
| wetness. 

| 

| 

|Fair: 

| small stones. 


Poor: 
too sandy. 


Poor: 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
|Poor: 

| too sandy, 
| віоре. 

| 

| Poor: 

| too sandy, 
| slope. 

| 

| 


| Poor: 

| small stones, 
| area reclaim. 
| 

| Poor: 

| smali stones, 
| area reclaim. 
| 

| 

| Poor: 

| small stones, 
| area reclaim, 
| slope. 

| 

| Poor: 

| small stones, 
| area reclaim, 
| slope. 
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Map symbo 


1 


and soil name 


1196F: 


Two Inlets- 


1208B: 
Naytahwaush 


Mahkonce--- 


1209C: 
Naytahwaush 


1212B: 
Mahkonce--- 


1214: 
Mustinka--- 


1215: 
Pinelake--- 


1216B: 
Egglake---- 


1217E: 
Waukon----- 


| Roadfill 


апа soil name | |) 1 14 002 2. 


| Poor: 

| wetness. 
| 

| 


| Poor : 

| low strength. 
| 

| Poor: 

| 1ow strength. 
| 

| 

| Poor : 

| 1ow strength. 
| 

| 


| Poor: 
low strength. 
g 
| 
| 


| Poor: 

| low strength, 
| wetness. 

| 

| 


| Poor: 

| wetness. 
| 

| 

| 

| 


| Poor : 

| wetness. 
| 

|Fair: 

| wetness. 
| 

| 

| 


| Poor : 

| в1оре. 
| 

| Poor : 

| slope. 
| 

| 

| 


Construction Materials--Continued 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable----------- 


Probable----------- 


Probable----------- 


| бгауе1 


| 
| 
| 


| Probable------------ 


| Pzrobable------------ 


Improbable: 
excess fines. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 
| excess fines. 
| 

| Improbable: 
| excess fines. 
| 

| 

| Improbable: 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable------------ 


Improbable: 
excess fines. 


excess fines. 


Improbable: 


| 

| 

| 

| 

| 

| 

| 

| 

| Improbables 
| 

| 

| 

| 

| 

| excess fines. 
| 


| Probable------------ 


Soil Survey of 


| Торво11 


|Роок: 

| small stones, 
| area reclaim, 
| slope. 

| 

| Poor: 

| smali stones, 
| area reclaim, 
| slope. 

| 

| 


|Poor: 

| wetness. 
| 

| 


| Poor: 
thin layer. 
| y 
| 
| Poor : 
| too clayey. 
| 
| 


[Роог: 

| thin layer. 
| 

| 


| Poor : 

| too сіауеу. 
| 

| 


| Poor: 

| thin layer, 
| wetness. 

| 

| 


| Poor: 

| small stones, 
| area reclaim, 
| wetness. 

| 

| 


| Poor : 

| wetness. 

| 

| Fair: 

| too clayey, 

| small stones. 
| 

| 


| Poor: 

| slope. 

| 

| Poor : 

| small stones, 
| area reclaim, 
| slope. 


Otter Tail County, Minnesota—Part II 


Map symbol 


1218B, 1218C: 


Snellman------ 


1218E: 


Snellman------- 


1218F: 


Snellman------- 


1219C: 


Sandberg------- 


Sverdrup------- 


1221B: 


Sverdrup------ 


Sandberg------ 


1223D: 


Sandberg------ 


| Roadfill 


ΕΕ... [ooo 


| 1ow strength, 
| wetness. 

| 

| Poor: 

| wetness. 

| 

| 


] Sand 


| Improbable: 
| excess fines. 


| Probable----------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable----------- 


| Probable----------- 


| Probable----------- 


| Probable----------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable----------- 


Probable----------- 


Probable----------- 


Construction Materials--Continued 


| Gravel 


Improbable: 
excess fines. 


| Probabie----------- 


Improbable: 
excess fines. 


| Probable----------- 


Improbable: 
excess fines. 


| Probable---------.- 


| Probable----------- 


i 
| 
| 
| Improbable: 
| too sandy. 
| 
| 


| Improbable: 
| too sandy. 


| Probable----------- 


| Probable---—-------- 


| Probable----------- 


| 

| 

| 

| 

| 

| Improbable: 
| excess fines. 
| 

| 

| 

| 

| 

| 


Improbable: 
excess fines. 


| Topsoil 


| 

| 

| 

| Poor: 

| small stones. 
| 

| Poor : 

| small stones, 
| area reclaim. 
| 

| 

| Poor: 

| smali stones, 
| slope. 

| 

| Poor: 

| small stones, 
| area reclaim, 
| siope. 

| 

| 


| Poor : 

| small stones, 
| slope. 

| 

| Poor: 

| small stones, 
| area reclaim, 
| slope. 

| 

| 

| Poor: 

| small stones, 
| area reclaim. 
| 

| Poor: 

| too sandy. 

| 

| 

| Poor : 

| too sandy. 

| 

| Poor : 

| small stones, 
| area reclaim. 
| 

| 

| Poor : 

| small stones, 
| area reclaim, 
| slope. 

| 

| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 
| 

| 


| Poor : 
| wetness. 


| Poor : 
n layer, 
thin 1 
| wetness. 


255 


256 


Map symbol 


1232B: 
Chapett- 


1232E: 


Chapett--------- 


1234B: 
Formdale 


1237: 


1240: 
Roliss-- 


1247D: 


Dorset-- 


12506: 
Abbeylak 


Verndale 


| Roadfill 
and soil name | νυν 


| Poor: 

| low strength, 
| wetness. 

| 

| 


| Poor : 

| low strength, 
| wetness. 

| 

[Роок: 

| wetness. 


| Poor: 

| 1ow strength. 
| 

| 

| Fair: 

| shrink-swell, 
| 1ow strength. 
| 

| 

| Poor: 

| wetness. 

| 

| 

| Poor: 

| 1ow strength, 
| wetness. 

| 

| 


| Poor : 

| 1ow strength, 
| wetness. 

| 

| 

| Fair: 

| slope. 

| 

| 

| 


| Fair: 
| siope. 


Construction Materials--Continued 


| 5апа 


Improbable: 
excess fines. 


excess fines. 


Probable----------- 


| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 


----- | Improbable: 


| excess fines. 


| Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


----- | Probable----------- 


----- | Probable----------- 


Probable----------- 


| Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Pxobabie------------ 


| Probable----------- 


| Improbable: 
| too sandy. 
| 

| Inprobable: 
| too sandy. 


Soil Survey of 


| Topsoil 


| 

| 

| 

| Poor: 

| wetness. 
| 

| 

| 


[Poor: 

| excess humus, 
| wetness. 

| 

| Poor: 

| excess humus, 
| wetness. 

| 

| 

| Fair: 

| too clayey, 

| small stones. 
| 

| 


| Poor: 

| slope. 

| 

| 

| Fair: 

| too clayey, 

| small stones. 

| 

| Fair: 

| too clayey, 
small stones. 


Poor: 
wetness. 


Poors 


| 
| 
| 
| 
| 
| 
| 
| 
| wetness. 
| 
| 
| 
| 
| 
| 
| 
| 


Роок: 
wetness. 


| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 
| 

| Poor: 

| too sandy, 

| small stones, 
| area reclaim. 


Poor: 
too sandy. 


Poor: 
too sandy. 
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257 


Map symbol 


| Roadfill 


| Sand 


| Gravel 


| Торво11 


_ and soil nane | || 


1259: 
Hamerly--------- 


Mustinka-------- 


1275B, 1275C: 
Kandota--------- 


Brandsvold------ 


1277D: 
Corliss--------- 


1290; 
Brandsvold------ 


1291, 1293: 
Sedgeville------ 


1304А: 


1307: 


1317: 
Vallers--------- 


| Poor: 

| 1ow strength. 
| 

[Роок: 

| low strength, 
| wetness. 


[Роок: 

| wetness. 
| 

| 

|Fair: 

| wetness. 
| 

[Роок: 

| wetness. 


| 

| 

| Fair: 

| slope. 

l 

| 

| 

|Fair: 

| slope. 

| 

| 

| 

|Fair: 

| wetness. 
| 

| 

| Poor: 

| wetness. 
| 

| 

| Poor: 

| wetness. 
| 

| 

| 

| 

| Fair: 

| wetness. 
| 

| 

| Fair: 

| wetness. 


| 
| 


| Poor: 
| wetness. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| improbable: 

| excess fines. 
| 

| Inprobable: 

| excess fines. 


| Improbable: 
| excess fines. 


| 
| Improbable: 
| excess fines. 


| Probable--------------- 
Probable--------------- 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


Probable------------.--- 


Improbable: 
excess fines. 


Probable--------------- 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Improbable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


|Probable--------------- 


| Improbable: 
| too sandy. 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable------- menadione 


Improbable: 
excess fines. 


! 
| 
| 
| 
| 
| 
| 
| 
| 


|Probable--------------- 


Improbable: 
excess fines. 


| 

| 

| 
[Fairs 
| small stones. 
| 

(Poor: 

| thin layer, 

| wetness. 

| 

| 


| Poor: 

| small stones. 
| 

| Poor: 

| wetness. 

| 

| 

|¥air: 

| small stones. 
| 

| Poor : 

| wetness. 


| Poor : 

| too sandy, 

| small stones, 
| area reclaim. 
| 

| Poor: 

| too sandy, 

| віоре. 

| 

| 

| Fair: 

| small stones. 
| 

| 


| Poor: 
| wetness. 


| Poor: 

| small stones, 
| area reclaim, 
| wetness. 


| 

| 

| Fair: 

| thin layer. 

| 

| 

{Роох: 

| too sandy, 

| small stones, 
| area reclaim. 
| 

| 


| Poor: 
| wetness. 
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Construction Materials--Continued 


Soil Survey of 


Map symbol | Roadfill 


| Sand 


| Gravel 


| Topsoil 


апі soil nane |__| | | 


13198: 
Rockwood-------- |Good---.--------.------ 
| 
| 
| 
1319C: | 
Rockwood-------- |Good------------.------ 
| 
| 
| 
| 
1319р: | 
Rockwood-------- ]Fair: 
| slope. 
| 
13208: | 
Blowers--------- | Fair: 
| wetness. 
| 
1321: | 
Paddock--------- | Fair: 
| wetness. 
| 
Becida---------- | Poor: 
| wetness. 
| 
| 
1322: 
Wolverton------- [Pair: 
| shrink-swell, 
| low strength, 
| wetness. 
| 
1324B: 
Heimdal--------- | Good --“----------------. 
! 
| 
Sisseton-------- |Good---------------.--- 
| 
| 
1338: | 
ОаксгееК-------- |Fair: 
| wetness. 
| 
1339: | 
Borup----------- | Poor: 
| wetness. 
| 
1340: | 
Bluffcreek------ |Fair: 
| wetness. 
| 
| 
Epoufette------- | Poor: 
| wetness. 


| 
| 
| 


| Improbable: 
| excess fines. 


| Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Improbable: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Improbable: 

| excess fines. 
| 

| Improbable: 

| excess fines. 


| Probable----------- 


Improbable: 
excess fines. 


Probable----------- 


| 
| 
| 
| 
| 
I 
| 
| Pxobable----------- 
| 
| 
| 
| 
| 
| 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable----------- 


| Improbable: 

| excess fines. 
| 

| 


| Probable----------- 


| Probable----------- 


| 
| 
| 
|Fair: 
| small stones, 
| area reclaim. 
| 
| 
|Fair: 
| small stones, 
| area reclaim, 
| slope. 
| 
| 
| Poor: 
slope. 


Poor: 
small stones. 


small stones. 


| 

| 

| 

| 

| 

| 

| 
[Poor: 
| 

| 

| Poor: 

| small stones, 
| wetness. 

| 

| 

[Fairs 

| area reclaim, 
| small stones. 


| small stones. 


| 

| 

| Poor: 

| area reclaim. 
| 

| 

| Poor: 

| wetness. 

| 

| 

{Роок: 

| too sandy, 

| small stones. 
| 

| Poor : 

| too sandy, 

| small stones, 
| area reclaim. 
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Map symbol | Roadfill 


| Sand 


| Gravel 


| Topsoil 


. and soil name | j ___ ү Jj νιν 


1341: | 
Clitherall------ |Fair: 
| wetness. 
| 
Wykeham--------- |Fair: 
| wetness. 
| 
| 
1342: | 
Pinelake-------- | Poor: 
| wetness. 
| 
| 
| 
Brandsvold------ | Poor: 
| wetness. 
| 
13436: | 
Lida------------ |Good------------------- 
| 
| 
| 
Almora---------- | Good------------------- 
| 
| 
| 
Lizzie---------- | Good------------------- 
| 
| 
| 
1344B: | 
Lida------------ |Good------------------- 
| 
| 
| 
Almora---------- |Good------------------- 
| 
| 
| 
Dent------------ | Fair: 
| wetness. 
| 
1345: | 
Bluffcreek------ | Fair: 
| wetness. 
| 
| 
Rosy------------ | Fair: 
| wetness. 
| 
1346: 
Nidaros--------- | Poor: 
| wetness. 
|" 
| 
1347B: ] 
Kandota--------- |Good------------------- 
| 
| 
1348: | 
Knute----------- | Fair: 
| wetness. 


| 

| 

| 

| Improbable: 
| thin layer. 
| 


| Improbable: 
| excess fines. 


Improbable: 
excess fines. 


| Probable----------- 


| Probable----------- 


| Improbable: 
| excess fines. 
| 


| Probable----------- 


| Probable----------- 


| Inprobable: 
| excess fines. 


Probable----------- 


| 

| 

| 

| 

| 

| Improbable: 
| excess fines. 
| 

| 

| 

| 

| 

| 

| 


Probable----------- 


| Improbable: 
| excess fines. 


| Improbable: 
| excess fines. 


Probable----------- 


Improbable: 
thin layer. 


Improbable: 
excess fines. 


| Improbable: 
| too sandy. 
| 
| 
| 


| Improbable: 
| excess fines. 


| Probable----------- 


| Improbable: 
| too sandy. 
| 
| 


| Improbable: 
| excess fines. 
| 


| Probable----------- 


| 

| 

| 

| Improbable: 
| too sandy. 
| 

| 

| Improbable: 
| excess fines. 
| 

| 


| Probable----------- 


| 

| 

| 

| Inprobable: 

| excess fines. 
| 

| 


| Probable----------- 


| 

| 

| 

| 

| Inprobable: 
| excess fines. 
| 

| 

| 

| 

| 


Improbable: 
excess fines. 


Poor: 
small stones. 


Fair: 
too clayey, 
small stones. 


Poor: 

small stones, 
area reclaim, 
wetness. 


Poor: 
wetness. 


| Poor: 

| small stones, 
| area reclaim. 
| 

| Poors 

| small stones, 
| area reclaim. 
| 

|Ғаік: 

| too clayey, 

| slope. 

| 

| 

| Poor: 

| small stones, 
| area reclaim. 
| 

| Poor : 

| small stones, 
| area reclaim. 
| 

|Fair: 

| too clayey. 

| 

| 


| Poor: 

| too sandy, 

| small stones. 
| 

| Poor : 

| too sandy. 

| 

| 

| Poor : 

| excess humus, 
| wetness. 


| Poor: 
| small stones. 


| Fair: 
| small stones. 
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Construction Materials--Continued 


Soil Survey of 


Map symbol 


| Roadfill 


| Sand 


i Gravel 


| Торво11 


Land soil name | | | | 


1350: 
Brandsvold------ 


1351: 
Bluffton-------- 


1396: 


Nidaros--------- 


Aquolls--------- 


1397: 


Bemidji--------- 


1825B: 
Seelyeville----- 


1874: 
Radium---------- 


1943: 
Roscommon------- 


| Poor: 
| wetness. 


| Poor: 

| wetness. 
| 

| 


| Poor: 

| wetness. 
| 

| 

| Poor: 

| wetness. 
| 

| 


| Poor: 
| wetness. 


| Poor: 

| wetness. 
| 

| 


| Poor: 

| wetness. 
| 

| 

| 

| 

| Fair: 

| wetness. 
| 

| 


| Poor: 

| wetness. 
| 

| 

| 

| Fair: 

| wetness. 
| 

| 

| 


| Poor: 

| wetness. 
| 

| 

| 

|Fair: 

| wetness. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable--------------- 
Probable--------------- 
Probable--------------- 
Improbable: 


excess fines. 


Improbable: 
excess humus. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Pzobable--------------- 
| 
| 
| 
| 
|РсоһаҺ1е--------------- 
| 
| 
| 


| Pxóbable--------------- 


| 

| 

| 

| 

| Improbable: 
| excess fines. 
| 

| 

| 

| 

| 

| 

| 


Improbable: 
excess humus. 


| Improbable: 
| too sandy. 
| 
| 
| 


| Improbable: 
| too sandy. 
| 
| 
| 


| Improbable: 
| too sandy. 


| wetness. 


| 

| 

| Poor: 

| wetness. 

| 

| 

| Poors 

| small stones, 
| area reclaim, 
| wetness. 

| 

| Poor: 

| excess humus, 
| wetness. 

| 

| Poor: 

| small stones, 
| area гесізіп, 
| wetness. 

| 

| 


| Poor : 

| too sandy. 
| 

| 


|Роох: 

| excess humus, 
| wetness. 

| 

| 

| Poor: 

| too sandy, 

| small stones. 


| Poor : 

| too sandy, 
| wetness. 

| 

| 


|Роок: 
| too sandy. 


261 


Part Il 


Otter Tail County, Minnesota 


| | | | “ләзем ou | *Битата | cedots | 
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| | | | | | | 192 
| | | | | | | 
| “батмотд ттов | “әңеҙат 3597 | | | ] “әдотв | 
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| битмота Tros | “Качбтолр | ] “ләзем ou | “әБейәәв | *ebwdees | 
“Аачбпола | “Арчев oof] “әйотв| ләзем o3 deeg| гәләләб| :әләләв | гәләләв|----- -----зәзлоа 
| | | | | | | 58905 
| | | | | | | 
| “Βατµοτα tros | "Ρατμοτα tros | | “ләзем ou | "θβεάοος | “әБейәәв | 
* ÁauBnoxa| *Kpues oor] “Аачбпола| ләзем оз дәәа| зәләләбв | гәдәләв | гәләләв|--------- -зәзлхоа 
| | | | | | | 90% 
| | | | | | | 
| “Батмота ттов | -exeaur 3351 | | ] | “әйотв | 
“КїчБтполр | “Kpues ооз | “АзчБаолр | | *zəqem ou | “әБейәәз | “әБейәәв | 
‘edots| ‘edots| “әйотв| ләзем оз дәәа| εθαθλος| təzəAəs | :әләләв | ----- --—----Xnors 
| | | | | | | 30% 
| | | | | | | 
| | “әйезшұ asez | | | | | 
| “Батмота ттоз | 'AaqBnoap | | "ләзем ou | «θβεάοος | *eBedess | 
*A3qBnoaq| *Kpues ocos| “әйотв| ләзем оз дәәа| гәләләв | гәләләб | гәләләв |----------- xnors 
| | | | | | | 10209 
| | | | | | | 
| | | | | *ssəuqəm | | 
| | | | | “βατᾶτα | | 
| *Apues ооз | |“әлео вуиедзупо |-әлео sxueqano | “әБейзәв | “әБедәәв | 
*sseu3eM| “взәйдәм|-------- ssoujzom| “чотаов зѕола| зәләлә5 | :әләләв | :әләләб |---------- epeaod 
| | | | | | | SLE 
| | | | | | | 
| “битмота Tres | “Батмота ттоѕ | | | *Батата | | 
| “Арпев ооз | “Азчбтолр | [`əaeə sxueqano | 'efedees | «“әБейәәз | 
* AauBnoad| 'sseujeM| 'sseu3eM| әлео sxyueq3n5| zəzəAəs | təzəAəs | :әләләв|------- -ҙлезчото 
| | | | | | | TLE 
| | | | | | | 
| | *&urMorq ттоз | | | *Батата | | 
| “Батмота tros | “АачБаолр | | * ләзем ou | *eBedees | *ebedees | 
“Качбпола | “Kpues oof] “әйотв| ләзем o3 deeg| гәләләв | гәләләб | зәләләс|--------- етїтллү 
| | | | | | | 111: 
| | | | | | | 
| | | | | “Ρατάτά | | 
| “Батмота ттов | ·битмота TTos | | ‘ләзем ou | “әБедйәәз | *ebedoos | 
* aubnoaa| *Kpues оор | “КаҷБпола|ј ләзем оз дәәа| 3e3eAaes| зәләләв | :әләлә5|------- --οτττλαν 
| | | | | | | "VIVE 
| | | | | | | 
| | | | "ләзем ou | “әБейәәв | *әбейәәз | 
“цадәр битзоом | ------. Apues оо] uadep битзоом| ләзем оз dəəa | səzəaəs | тәләләб5 | зәләләѕ|----- --әтттАрлод 
| | | | | | | Li 
| | | | | | | 
| | | | p | | 
SÁEMIOlUM ΒΠΟΤΒΙΘΑΤΡ spuod вәәләт severe 
рәввелә | рче | потзеБтллі | әбәчтела | po3vAv2xo | pue ‘soytp | ATOAXIOSOI | әшеч [Tos pue 
| 59551181, | | | Ρο/-αοσταν |  'saueuuequa | puod | Toquás dey 
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| | | | 
| “Тттҙәл Mors | | | 


| 
| 
| | |“ләзем оз deep | *Бптата | "әБедәәз | 
*Aprsee seporg| Аттяеә sepoirs|------eTqexoaed| ләзем оз deeq| зәзеләрон | гәләләв | гәзеләрон | ----------иәилед 
| | | | | | | 2969 
| | | | | | | 
*ҖазчБполр | “Битмота Ττος | | |'9a*» sxueq3n» | *ssəuqəm | | 
‘ATtsee вәролә | “ввәпдәм | *&auBnoxp | | “тттзәл Mors | ‘Butdtd | °әБтйәәв | 
'sseu3eM| “Аттввә вәрола| *вѕәцзәм|------ әтделолед | тәләләб | тәләлә$ | гәләләв|---------- ΚΙ ΣΡΙ 
] ] | | | | | T87 
| ἱ | | | | | 
| | | | | | “әботв | 
| | | | *ләзем ou | “Бат4та | “әБейәәв | 
“әйотв |----------әйо(5 |----------әйотв| ләзем оз deeqg| гәләләв | гәләләв | гәләләб |----------влошТУ 
| | | | | | | оте» 
| | | | | | | 
| | | | “дәзем ou | *Битата | *e5edees | 
*әтчелолед|------әтчелолюд|----------әйот<| ләзем оз dəəq| εθᾳθλος| :әләләс̧ | :әләләб |-=--------елоштү 
| | | | | | | "BIB 
| | | | | | | 
| | | | "ләзем ou | “Бат4т4 | “әБейәәз | 
“әтделолвА |------әтаелолвд|------әтделолвд| ләзем oq д4әәп | təzəAəs | :e1eAeg| :әләләв | ----------ехоштү 
| | | | | | | 84444 
| | | | | | | 
| "Βπτμοτα rros | 1 |-әлеэ вңағазпә | | | 
*КїчбБполр | 'sseujen | *A3uBnoap | | “TITjJƏz Mors | *Битата | *ebedees | 
“Күтвеә вәролд| 'Árrsee sepoza| 'sseuaeM|---uor3o* 3soaa| təzəAəs | tzəzəAəs | тәләлә5|--------- тчертоя 
| | | | | | | 192 
| | | | | | | 
| | | | | 'sseujew | | 
“Атмотв воләй | *ssəuqəm | | “әйотв | | "ποτά o3 рлец | | 
“Кітвеә вәролә |“Аттвтә вәролә | *ssou3oM | 'uor32e ysoxz | °тттўәл Mors | 'Burdid | “әдотв | 
“әдотв | ‘edots| “әйотв| “Атмотв воләа | εθαθλος]| гәзеләрон | зәдләләс|--------- рчетБАя 
| | | | | | | "Ott? 
| | | | | | | 
| | | | | `ssəuqəm | | 
| | | “әйотв | | *хэеа оз рхеҷ | | 
“Атмотв soxed | *sseuj3em | *sseuqem | “потдов 3s033 | °TTTJƏzx Mors | ‘Butdtd | “әйотв | 
“Аттзеә вәроля| ‘Artsee səpoz3| “әйотв| “Атмотв воләа| гәләләв | гәзеләрон | гәзеләрой|--------- рчетБАн 
| | | | | | | sazz? 
| | | | | | | 
| | | | | "sseujem | | 
°Күтзеә вәролә | *вѕәцзәм | “Батроот; | `uorqəe авол: | °тттуәл Mors | 'xoed o3 рлец | “әБедәәз | _ 
‘ssouqom| 'ÁTYsvo ѕәролэ| ‘ssouqom | “Батроота | гәләләб | гәләләв | тәзеләрон|---------әлпошел 
| | | | | | | 815 
| | | | | | | 
| | | | | | | 
вХемләдем SUOTSIOSATD spuod ΞΘΘΛΘΤ веәле 
pesseao | ραε | wuoraeBradI | әБептела | рәзелеохә | pue 'sexrp | хтолАләвәл | әшеп [ros pue 
| S9982351 | | | рәз-ләўтпЬү |  'saueuxuequa | puod | joquis den 
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| 
| “Батмота ттоз | “Азчбполр | | "ләзем ou | “әБедәәв | “әБедәәз | 
“АзчБпола | ‘Kpues оог | “әйдотв| ләзем оз дәәа| гәләләѕ | зәләләв | :әләләв |------------ ертті 
| | | | | | | 
| |^u3dep Батҙоол | | | | *edors | 
| | “Батмота tros | ] *ләзем ou | "ботата | ‘abedoos | 
“цадәр S$ur30ou|---5BurwMoTq ττος| ‘edots| ләзем оз dəəq| гәләләв | зәләләв | 1939 19poy|---------e3opuey 
| | | | | | | 
| | | | | “Βατᾶτᾶ | | 
| “Батмота ттоз | “Аачбполр | | *ләзем ou | “әбейәәз | “әБедәәз | 
“Азчбпола| 'Apues оо2| “әйотв| ләзем оз deeq| гәләләв | гәләләб | гәләләв |---------- әчозтн 
| | | | | | | *HS0L 
| | | | | | | 
*ATMOTS воләй | | | “потҙов 15οα | | *Butpuod | | 
“цадәр битзоол | °Атмотя воләй | °Атмотв воләй | ”Атмотв soxed | *тттўәл мотв | ‘Butdtd | | 
*ззәчзәм| 'Burpuod| “Батраоа | “Бихрчоа | тәләләб | зәләләв|--------- UTIs |-------- Бләдәйты 
| | | | i | | TOL 
| | | | | | | 
| | | | | “ввәпдәм | | 
“Атмотв воләй | “Атмотв воләй | | | *тттјәлх Mors | “Ειτᾶτᾶ | “әБейәәз | 
'&Átrseo вәрола| ”Аттвеә вәролз|---Атмотв so1ed| ләзем оз deeq| гәләләв | гәзеләрон | гәзеләрон |----------- челоа 
| | | | | | | 869 
Í | | | | | | 
| | | | | “явәлҙәм | | 
*AqMoIs soxed | “Атмотв soxed | “Атмотв soxed | :uora3oe 35013 | “ттүҙәл Mors | 'xoed оз рлец | “әБейәәз | 
*ззәцзәм| “взәпзәм | *ззәпзәм| “Атмотв «οχθά| Фәләлә$ | 191eAes| 1939 1epog|---------T19uied 
| | | | | | | 7089 
| | | | | | | 
| “Батмота ттов | °битмота Ττος | | “Тттзәл Mors | *Батата | “әБейәәз | 
“әтаелоле | ‘ввәцзәм | 'sseu3eM|------etqexoaea] :әләләв | :әләләб | тәзеләрон |-----------әдпау 
| l | | | | | 2019 
| | | | | | | 
“Атмотв воләй | “Аүмотв воләй | | | | | | 
“Кттвтә зәролә |'Аттзеә səpozə | °Атмотз soxed | | "ләзем оп | *xoed оз paey | “әдотв | 
'edots| 'edoTs| “әйотв| ләзем оз dəəq| zəzəaəs | зәләләв | гәләлә5|----------ләләәд 
| | | | | | | a99 
| | | | | | | 
“Аүмотв золәй | “Атмотв sozed | | ] | | | 
“Күттвеә sopore |!Аттвеә вәролә | °Атмотз soxed | | "ләзем ou | “уоғд оз prey | “әдотз | г 
“әдотв | “әйотв| ‘edots| ләзем оз deeq| гәләләв | гәләләб | гәләләв |---------- дәләәа 
| | | | | | | 10959 
| | | | | | | 
| | | | | | | 
вКемләзем SUOISAI9ATP spuod вәәләт seore 
рәввелә | pue | чотзебтллі | әБептела | рәзелеохә | pue /зәҳтр | ατολαθαθα | 9weu [ros pue 
| 59291191 | | | paz-zeztnby | ^взпәшуүпәчшз | puod | joquis dey 
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| | | | | | | :g8LL 
| | | | | | | 
"цадәр Батҙоол | |*uadep Батаоол | | “ләзем ou | *Батата | *edors | 
'edo[s | ----- -----edoTs| “әйотв| ләзем оз deeg| :әләләѕ | :әләләѕ | 2 @1949§ |---------Терштән 
| | | | | | | 
“Кттвеә вәролә |“Аттвғә вәролә | | | *1o39^ ou | *Битата | “әдотв | 
'edoTs | ‘adots | ---------- edo[S| ләзем оз Яәәа | зәләләбв| зәләләб | гәләләв |-------- UO39SsSTS 
| | | | | | | πει 
| | | | | | | 
“цайәр Битзоол | |°qadep Батҙоох | | "ләзем ou | “Бат4т4 | *edots | 
^edots | ----------edors| “әйотв| ләзем оз ἆθοα] тәләләв | зәләләѕ | :әләләв|--------- терятән 
| | | | | | | 
«ἄττεςο вәролә |“Аттвеә sopore | | *ләзем ou | *Битата | *әйотв | 
“ədors | ‘adots|---------- edots ләзем oq deeg| :әләләб | гәләләб | :әләләв|------ --uoj3essrg 
| | | | 'ZaLLL 
| 
| 


вХемләҙем впотвләлтр spuod S99A9T 5559315 
рәввелә | pue | wueraebriiI | әБептела | рәзелеохә | pue /вәҳтр | ατολαθβος | әшеп [tos pue 
| 55551191, | | | pez-zeztnby |  'saueuxuequa | рчоа | Toquis dey 


--Батаоәҙре вәлтпзеәд --лоҙ ΒΠΟΤΦΕΦΤΩΤΊ | 
ا کل کا‎ --------------------------------:------- 


penurquop2--3uouofeuew ләзем 
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| | | 
] | | i ^1939M ou *Burdrd | *edors | 
“әдотв |---------- әйботв | ---------- әйотв| ләзем оз deeq| εθχθλος| гәзеләрон | гәләлә |------ ---тәцбиет 
| | | | | | | 
“Аттзеә sopore |“Аттвеә ѕәролә | | | *ләзем ou | | “әйотв | 
“әдотв|. “әйо15 |--------- -edots| ләзем оз deeq| зәләлә5|---------3чБт1| гәләләв|-------- әтершлод 
| | | | | | | εζατες 
| | | | | | | 
] | | | "ләзем ou | "Ρατᾶτά | *edors | 
* edorg | ----------edors | ---------- edorps| ләзем оз deeg| εφαφλος| :әзеләроң | гәләләс |---------тәчбиет 
| | | | i | | 
“КТтзвеә вәролә |“Аттвеә вәролә | | | "ләзем ou | | *әйотв | 
‘edots | 'edots|----------edorpg| ләзем oq 4әәа| :912A9g|--------- aubrTs| :әләләз | -------- әтершлход 
| | | | | | | «ζοτε6 
i | | | | | | 
“АтТтвсә вәролә |:Аттѕеә «әролә | | 1 “ләдем ou | "Битта | *edots | 
!ədors | 4adots|---------- әйотв| ләзем оз deeq| зәләлә5 | :әләләЅ | :919A9g | ------------ əsng 
| | | | | | | 
“АТтвеә зәролә |°Аттвтә зәролә | | | “дәзем ou | “Бат4т4 | *edors | 
‘adots | 'edots | ---------- әйотв| ләзем o3 deeq| εθᾳθλος| тәләләб | :әдләләв |---------- ULWIOT 
| | | | | | | :саєт6 
| | | | | | | 
“Кттзеә ѕәролә |°Аттвтә зәролә | | | “дәзем ou | *burdid | *ədors | 
“әд4отв| “ә4отв|---------- edopS| ләзем оз deeq| гәләләб | :әләләб | :әләләв |------------ əsng 
| | | | | | | 
-ἄττβοο зәролә |“АтТтвеә вәролә | ] | *3939M ou | *burdrd | "Φᾶοτς | 
'edors| “әйотв |---------- әйотв| ләзем оз deeq| зәләлә5 | гәләләб | :919A9g| ------- ---чешлод 
| | | | | | | *ZOST6 
| | | | | | | 
| | | | “дәзем ou | *Битата | “әйотв | 
“әдот |---------- әйотв |---------- әйотв| ләзем оз дәәа| εθπολος| :e3eAes | гәләләв |-------- -тәцБиет 
| | | | | | | 
“Ктүзеә səpozə |°Аттвтә sepoze | | | “ләлем ou | *Батата | *edo[s | 
‘edots| ‘adots|------- ---әйотѕ| ләзем оз ἄθοα| Фәләлә5 | тәләлә5 | тәләлә5|----------вәчлев 
| | | | | | | 222606 
] | | | | | l 
| | | | | | "οἄοτα | 
| | | | “дәзем ou | “ботата | “әБейәәв | 
*KÁTisee зәроля| Аттвғә вәрола|----------әйотв| ләзем оз dəədq| 29219095 | tezeaes | гәзеләрон|-------- ----әвтя 
| | | | | | | 
| | | | | | `ədots | 
| | | | “дәзем ou | *Битата | “әБейәәз | 
*KTTSee sepoag| ATtsee sepoig|---------- edors| ләзем оз dəəq| sə3aəaəs | :әләләѕ | :93e1epog| ------ ----S9uieHg 
| | | | | | | :9206 
| | 
| | 


| | | 
| | | 


вАемләзем ΞΠΟΤΞΙΘΑΤΡ spuod 899ΛΟΤ severe 
рәввелә | pue | чотзеБтллу | әБептела | РәЗЕлеохә | pue ^вәңтр | лтолләвәл | әшеп [Tos pue 
| 89501197, | | | рә:-ләҙттіҰ:Е |  'saueuxuequa | puod | точшАв dew 


--Битзоәўў}т soanzesg --αοα suor3v3TUTT 


penurquop--3uouobeuvew ләзем 
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| | | | | | | 
| | | | | | | “вҙпәчалорп 
| | | | | | | 21201 
| | | | | | | 
| | | | ‘ләзем ou | | | 
°әйот5|------- ---әйот5|---------- edors| ләзем oq deeg| гәләләв |--------- 446718 | ---------345T Ts | ------53u9q33opn 
| | | | | | | *9TOT 
| | | | | | | 
| | “әмезит 3593 | | | *Битата | | 
| “Батмота Ττος | “Аачбтолр | | ‘ләзем ou | “әБейәәв | "“әБейәәв | 
* КзчБпола | 'Apues oo| “әйотв| ләзем ο) deeq| :әләләв | :әләләв | 1eaeAes|----sa3ueuuesdrpn 
| | | | | | | *STOT 
| | | | | | | 
| | | | | | "οάοτα | 
*A[tsvo зәролә |“Аттвеә ѕәролә | | | ‘ләзем ou | "Ρατᾶτά | 'ebedees | 
‘edots| “ә4от5|---------- әйотв| ләзем оз deeq| гәләләб | гәләләб | :әләләб|--------- Kesuqaou 
| | | | | | | 
*KTrseə вәролә |°Аттзтә вәролә | | | ‘ләзем ou | *Батата | "βᾶοτα | 
'edors| 'edoTS | ---------- edots| ләзем оз дәәа | тәләлә$ | гәләләб | :әләләв |------------ ττος 
| | | | | | | 120696 
| | | | | | | 
| | | | | | -әйот» | 
“АТтвеә вәролә |“АтТтвеә вәролә | | | “ләзем ou | *Битата | “әБейәәз | 
‘edots| “әйотв | ---------- әйотв| ләзем оз дәәа| тәләлә5| εθαθλος| гәләләб|------ ---Аевчҙон 
| | | | | | | 
«Кттвеә sopore |“Аттвсә вәродә | 1 | ‘ләзем ou | *Purdid | *edors | 
^edots| 'edots|---------- әйотв| ләдем оз deeq| гәләләб| εθαθλος/ гәләләб|------ ------ ттә2 
| | | | | | | 222696 
| | | | | | | 
| | | | | | -adors | 
| | | | *ләзем ou | *Burdrid | “әБейәәв | 
“Аттзеә seporg| АТтвғә вәроля |----------әйотв| ләзем оз deeq| εθαθλος| :әләләв | :93e10poy|---—--------- ттә7 
| | | | | | | 
| | | | “ләзем ou | “Бат4та | *eBedees | 
*Áprsee sepoxa| АтТтвеә вәроля |---------- edors| лхәзем оз dasa | εθαθλος| εφαθλος| :exeAeg|-------- -Кевчзон 
| | | | | | | 328156 
| | i | | | | 
“АТтвеа вәролә | ἄττςςθ вәролә | | | "ләзем ou | “Батата | *edorts | 
“әдотв| “әйотв |---------- әйотв| ләзем o3 deeq| εθαθλος| təzəaəs | гәләләв|--------- -Souieg 
| | | | | | | 
| | | | *хәзем ou | *Битата | *әйотв | 
*adots | ---------- әйотв |---------- әйотв| ләзем оз deea| :әләләв | :әләләб | гәләләв|--------- тәчӛиет 
| | | | | | *zacve 
| | 
| | 


вЛемләлем SUOTSIZATP spuod вәәләт EET 
рәѕѕехо | pue | чотзебтллі | obeureagq | рәзелеохә | pue 'sexrp | A10A219SOX | әшеп ттоѕ pue 
] зәзтюлдәц ] | | pez-zeztnby | ‘squeuyuequg | puod | тодшАв deg 
T 77TTBupeejge send | og ѕаотзезүшүт | 


рәпитаиоод--зпәшәбечеу ләзем 
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*Aqubnoap 
“әйотв | 
| 
“цадйәр Батҙоол | 
*ədors| 
| 
| 
| 
| 
+КзчБпола | 
| 


*uyadep битзоом | 


| 
| 
| 
* Aaubnoaxq| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
н | 
| 
| 
| 
м| 
| 
| 
| 


*ХачБполр | 
^edots| 


"βατµοτα Ttos | 
‘Kpues ооз | 
^sseu3eM| 

| 

| 

*Битмотд [ros | 
‘Kpues ооз | 
“әдотв | 

| 

| 

---------- ədors | 
| 

| 

| 


“Батмота Tros | 
‘Kpues оог. | 


| 
| 
------ әтделолед | 
| 
| 
| 


*Burworq ττο5 | 
“Арчез ооз | 
‘Butpuog | 


*Ápues ооз | 
“Батриоа | 


| 

| 
*Битмотч ττοςῬ | 
*Apues ооз | 
“әйотв | 
| 

| 

| 

| 

| 


“АачБполр | 
'sseu3eM| 

| 

| 

“Батмота Tros | 
'&auBnoap | 
“әйотв | 

| 

“цадәр Батаоол | 
‘edots| 

| 

| 


“Батмота ттов | 
“Азчбтолр | 
‘edots| 


^u3dep Битзоох 
“әйотв 


"Батмота Tros | 
“Битраоа | 


| “әлегә sxueqa3no 


әлео sxueqan5| 


| 


ләзем оз йәә 


ләзем ол doo 


хәзем оз dao 


ләзем оз doa 


| 
| 
| 
a| 
| 
| 
a| 
| 
| 
| 
| 
а| 
| 
| 
| 
a| 
| 
| 
| 


*uor3o? 33033 | 


| 
| 
| 
εφαθλος]| 
| 
| 
| 


“ләзем ou | 
тәләләб | 

| 

*ләзем ou | 
:93eAeSs| 


*3e3?^ ou | 
təzəAəs| 


"ләзем оп 
зәләләб 


'seprsqns | әлео syueqzno | 


*6urpuoa | 


|'94*» sxueqano | 
| 'uera3oe 3soxg |“Әлео syueqgno | 


-------- Битрооа | 


*әңезит 38501 | 
'Aaubnoap | 
‘edots| 


‘Butpuog | 


ләзем оз ἄθθα 


εθαολος| 


1θαθλος| 

| 

| 

| 

‘ләзем ou | 
εθαολος| 


"әБейәәв | 
εθαθλος| 


*eBedees | 
:eaeaes| 

| 

*Битата | 
Фәләлә$ | 


| 

| 

| 

*əBedəəs | 
тәләлә$ | 


“Бат4та | 
εθπολος| 


“әБейәәв 
:exeAes| 
| 
“Битрпой | 
“әБейәәв | 
:әләләѕ | 


| 

| 

*Битата | 
'eBedees | 
εθαθλςς| 


“әБейәәз | 
1939498 |------ ттеләчатто 
| *£OTI 

| 

*edors | 

“әБейәәз | 
:әдәлә 308200 
--іләйечо 
«οζοττ 
--------- зәзлоа 

-θάοτα | 

“әБейәәв | 
:әзеләроң |--------- 33edeu» 
| +аготт 

| 

| 

| 

*eBedees | 
+әләлә5|------- AVATIZLOT 

| 

| 

*eBedees | 
гәләләв|------- ---ервлод 
| tLLOT 

| 

*edors | 

'ebedees | 


:939A9S | -~--squoumesdtpn 


*взта 
1!0£0T 


SÁPMIOqUM 
рәвзелә | 


SUOTSISATDp 
pue | 
59551151, | 


чотзебтллт | 


--Батаоә;)е ѕәлпзвәл 


әБептела | 


spuod 
рәзелеохә | 
рәў-ләзтпЬү | 


рәтппталоо- -лләшәБеплен ләзен 


SəəAəT 
pue “səxrp | 
^s3ueuxuequg | 
--303 suor3€iTurT 


втәле 
ατολαθβοαχ | әшеи [ros pue 
puod | ToqmKs dey 


Soil Survey of 


| 

| |'u3dep Биттоол | ‘saptsqns |“әлео sxyueq3no | * Butpuod | | 

*U3dap битзоол | “Βατμοτα Tros | “Батмота ττος | “Батроот; | “тТттзәл Mors | ‘snumy ssooxe | %әБедәәз | 
!*ssəuqəN| “Батрпоа | *Burpuoad | *Burpuoad | εθαθλος| εθαολος| гәләләв |------ ---волертн 
| | | | | | | TT 

| | | | | | | 

| | | | | *sseugen | | 

| “Батмота ττοβ | | | | “Бат4т4 | | 

*A3ubnodp | 'Apues ооз | *AauBnoap | |“әлео sxueqano | 'abedoos | *ebedees | 
'sseujeM| ^ssau3eM| !ssəuqəM| әлео βηππαηποἰ :eaxeaes| гәләләв| гәләләв|--------- ---uesr 
| | | | | | | ZOTIT 

| | | | | | | 

| | | | | | "edors | 

| `ssəuqəm | “взәсдәм | "“әйотв |“әлео sxueq3no | *Burdtd | “әБейәәз | 
“Аттвсә sopoxg| 'Árrsee ποροπᾶ| “әйотв| “чотзов зволд| тәләләв | :әләләв | зәзеләрон |------------ҙчәа 
| | | | | | | :HSOTT 

| | | | | | | 

| “Битмота ттов | “Батмота ттов | | | | *edots | 

“АачБтолр | ‘Kpues ооз | 'AauBnoap | | "ләзем ou | *eBedees | 'ebedees | 
'edots| “әдотв| “әйотв| ләзем оз deeg| :әләләв | :әләләб | гәдәләс |-------- --39s20q 

| | | | | | | 

| | | | “ләзем ou | *Битата | *ədors | 
“әйотв | ---------- edors | ---------- ədors| ләзем оз ἆοθα| тәләлә5 | зәзеләрон | зәләләс |--------- -чоңпем 
| | | | | | | ταγοττ 

| | | | | | | 

| “Батмота ттов | “Батмота TTos | | | | "“әйотв | 

*ХачБполр | ^ipues ооз | “Аачбтолр | | “ләҙем ou | *ebedees | ^eBedees | 
'edots| *edors| “әйотв| ләзем оз deeg| zəzəaəs | :әләләЅ | гәләләв | ---------- 39sxod 

| | | | | | | 

| | | | “ләзем ou | *Butdtd | *edorzs | 
*edoT[s | ---------- adots | ---------- Φάοτς| ләзем ο) ἆθθα| εθαθλος| гәзеләрон | :әләләв|----- т----похпен 
| | | | | | | :DPOTT 

| | | | | | | 

| | “Батмота ττος | | | | | 

| “Батмота ттоз | *kaybnoap | | “дәзем ou | *əbedəəs | cabedeos | 
* Aaubnoag| ‘Kpues ool] ^edots| ләзем оз дәәа| тәләләб| εθαολος| ιφχϑλθθ|---------- 3es1iog 

| | | | | | | 

| | | | | | “әйотв | 

| | | 1 "хәтем ou | *Butdtd | “әБейәәв | 
%әтделолез| ------ әтделолед |---------- әйотв| ләҙем оз deeg| :әләләв | гәзеләрой | гәзеләрон|---------- uoyneM 
| | | | | | | *SPOTI 

| | | | | | | 

| | | | | | | 

вХемләҙем впотвләлтр spuod вәәләТ всәле 


рәвзело | pue | чотзебтллі | әБептела | рәзелеохә | pue ‘soytp | ατολαθεθα | әшеп pros pue 
| вәоелдәт | | | рәў-ләзтпЬү |  'saueuxuequwa | puod | ToquKs dey 
--pur32933e вәлпҙсәд --лоу впотдеатштт 
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рәпитзпор--зпцәшәБецеи ләзем 
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Part 1 


Otter Tail County, Minnesota 


| “батмота Tros | "әуеҙит qsez | 


-ἄτλοτα sozed | "ἆτμοτε sozed | -ATMors sozed | 


*A3ubnoap | 'kpues ооз | 'Aaubnoap | 
!ssəuqəN | ^sseuj3eM| ‘ssoujom | 
B | | 

| *Битмотч ττος | | 

| ‘Kpurs ооз | “АзчБптолр | 

* Aqu6noxza | !ssəuqəkn | 'sseu3eM| 
| | | 

| | | 

| “Батмота ттоз | “әңеҙат 1551 | 
“Азчбтолр | ‘Kpues ооз | “Аачбтолр | 
'sseu3eM| !ssəuqəu | 'sseu3eM| 
| | | 

| | | 

| | | 

| | | 
'sseu3eM| -------- Burpuog|-------- Батрпод | 
| | | 

| | | 

| | | 
"sseu3eM|-------- битриоа | --------Битриоа | 
| 

| 


^sseu3eM| ‘Butpuod | “Батрчоа | 

| | | 

| | | 

| “Батмота Tres | -exeaur 3s93 | 

“Аачбполр | ‘Kpues ооз | “Аачбтолр | 
“әйотв | “әйотв | ‘adots| 

| | | 

*wadep Битзоол | |<чз4әр Батаоол | 
“әйотв |---------- әйотв | “әйотв | 


| “Батмота Tros | -exeaur 34901 


*Aaubnoap | 'ápues ооз | ^Aauybnoap 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features, listed in tables, 
are explained on the following pages. 

Soil properties are determined by field examination 
of the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, 
plasticity, and compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be 
estimated accurately by field observation, and help to 
characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and 
Atterberg limits, the engineering classification, and the 
physical and chemical properties of the major layers of 
each soil. Pertinent soil and water features also are 
given. 


Engineering Index Properties 


The table "Engineering Index Properties" gives 
estimates of the engineering classification and of the 
range of index properties for the major layers of each 
Soil in the survey area. Most soils have layers of 
contrasting properties within the upper 5 or 6 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given in the 
series descriptions in Part | of this survey. 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and 
clay in the fraction of the soil that is less than 2 
millimeters in diameter (fig. 6). "Loam;" for example, is 
Soil that is 7 to 27 percent clay, 28 to 50 percent silt, 
and less than 52 percent sand. If the content of 
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Figure 6.—Percentages of clay, silt, and sand in the basic 
USDA soil textural classes. 


particles coarser than sand is as much as 15 percent, 
an appropriate modifier is added, for example, 
“gravelly.” Textural terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (ASTM, 1993) 
and the system adopted by the American Association 
of State Highway and Transportation Officials 
(AASHTO, 1986). 

The Unified system classifies soils according to 
properties that affect their use as construction 
material. Soils are classified according to grain-size 
distribution of the fraction less than 3 inches in 
diameter and according to plasticity index, liquid limit, 
and organic matter content. Sandy and gravelly soils 
are identified as GW, GP, GM, GC, SW, SP, SM, and 
SC; silty and clayey soils as ML, CL, OL, MH, CH, and 
OH; and highly organic soils as PT. Soils exhibiting 
engineering properties of two groups can have a dual 
classification, for example, SP-SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
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maintenance. In this system, the fraction of a mineral 
soil that is less than 3 inches in diameter is classified 
in one of seven groups from A-1 through А-7 on the 
basis of grain-size distribution, liquid limit, and 
plasticity index. Soils in group А-1 are coarse grained 
and low in content of fines (silt and clay). At the other 
extreme, soils in group A-7 are fine grained. Highly 
organic soils are classified in group A-8 on the basis of 
visual inspection. 

If laboratory data are available, the A-1, A-2, and A- 
7 groups are further classified as A-1-a, A-1-b, A-2-4, 
A-2-5, А-2-6, А-2-7, А-7-5, ог А-7-6. As an additional 
refinement, the suitability of a soil as subgrade 
material can be indicated by a group index number. 
Group index numbers range from О for the best 
subgrade material to 20 or higher for the poorest. 

Rock fragments larger than 10 inches in diameter 
and 3 to 10 inches in diameter are indicated as a 
percentage of the total soil on a dry-weight basis. The 
percentages are estimates determined mainly by 
converting volume percentage in the field to weight 
percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area 
and in nearby areas and on estimates made in the 
field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, 
and plasticity index are generally rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount (1 or 2 
percentage points) across classification boundaries, 
the classification in the marginal zone is omitted in the 
table. 


Physical and Chemical Properties 


The tables "Physical Properties of the Soils" and 
“Chemical Properties of the Soils" show estimates of 
some characteristics and features that affect soil 
behavior. These estimates are given for the major 
layers of each soil in the survey area. The estimates 
are based on field observations and on test data for 
these and similar soils. 

Depth to the upper and lower boundaries of each 
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layer is indicated. The range in depth and information 
on other properties of each layer are given in the 
series descriptions in Part | of this survey. 

Clay as a soil separate, or component, consists of 
mineral soil particles that are less than 0.002 
millimeter in diameter. The estimated clay content of 
each major soil layer is given as a percentage, by 
weight, of the soil material that is less than 2 
millimeters in diameter. 

The amount and kind of clay greatly affect the 
fertility and physical condition of the soil. They 
determine the ability of the soil to adsorb cations and 
to retain moisture. They influence shrink-swell 
potential, permeability, plasticity, the ease of soil 
dispersion, and other soil properties. The amount and 
kind of clay in a soil also affect tillage and earth- 
moving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at 
field moisture capacity, that is, the moisture content at 
'fs-bar moisture tension. Weight is determined after 
drying the soil at 105 degrees C. In the table "Physical 
Properties of the Soils,” the estimated moist bulk 
density of each major soil horizon is expressed in 
grams per cubic centimeter of soil material that is less 
than 2 millimeters in diameter. Bulk density data are 
used to compute shrink-swell potential, available water 
capacity, total pore space, and other soil properties. 
The moist bulk density of a soil indicates the pore 
space available for water and roots. A bulk density of 
more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil 
structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, 
and texture. Permeability is considered in the design of 
soil drainage systems and septic tank absorption 
fields. 

Available water capacity refers to the quantity of 
water that the soil is capable of storing for use by 
plants. The capacity for water storage is given in 
inches of water per inch of soil for each major soil 
layer. The capacity varies, depending on soil 
properties that affect the retention of water and the 
depth of the root zone. The most important properties 
are the content of organic matter, soil texture, bulk 
density, and soil structure. Available water capacity is 
an important factor in the choice of plants or crops to 
be grown and in the design and management of 
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irrigation systems. Available water capacity is not an 
estimate of the quantity of water actually available to 
plants at any given time. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of 
clay minerals with water and varies with the amount 
and type of clay minerals in the soil. The size of the 
load on the soil and the magnitude of the change in 
Soil moisture content influence the amount of swelling 
of soils in place. Laboratory measurements of swelling 
of undisturbed clods were made for many soils. For 
others, swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to 
very high, shrinking and swelling can cause damage 
to buildings, roads, and other structures. Special 
design is often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
classes are /ow, a change of less than 3 percent; 
moderate, 3 to 6 percent; and high, more than 6 
percent. Very high, more than 9 percent, is sometimes 
used. 

Organic matter is the plant and animal residue in 
the soil at various stages of decomposition. In the 
table "Physical Properties of the Soils” the estimated 
content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter in a soil can be 
maintained or increased by returning crop residue to 
the soil. Organic matter affects the available water 
capacity, infiltration rate, and tilth. It is a source of 
nitrogen and other nutrients for crops. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion. Factor K is one of six factors 
used in the Universal Soil Loss Equation (USLE) to 
predict the average rate of soil loss by sheet and rill 
erosion in tons per acre per year. The estimates are 
based primarily on percentage of silt, very fine sand, 
sand, and organic matter (as much as 4 percent) and 
on soil structure and permeability. The estimates are 
modified by the presence of rock fragments. Values of 
K range from 0.02 to 0.69. The higher the value, the 
more susceptible the soil is to sheet and rill erosion. 

Erosion factor Kf indicates the erodibility of the fine- 
earth fraction, or the material less than 2 millimeters in 
size. 

Erosion factor Tis an estimate of the maximum 
average rate of soil erosion by wind or water that can 
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occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 
Wind erodibility groups are made up of soils that 
have similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 

susceptibility to soil blowing. Soils are grouped 
according to the following distinctions: 

1. Coarse sands, sands, fine sands, and very fine 
sands. These soils generally are not suitable for crops. 
They are extremely erodible, and vegetation is difficult 
to establish. 

2. Loamy coarse sands, loamy sands, loamy fine 
sands, loamy very fine sands, and sapric soil material. 
These soils are very highly erodible. Crops can be 
grown if intensive measures to control soil blowing are 
used. 

3. Соагве sandy loams, sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are 
highly erodible. Crops can be grown if intensive 
measures to control soil blowing are used. 

4L. Calcareous loams, silt loams, clay loams, and 
silty clay loams that have more than 5 percent finely 
divided calcium carbonate. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4. Clays, silty clays, noncalcareous clay loams, 
and silty clay loams that are more than 35 percent 
clay. These soils are moderately erodible. Crops can 
be grown if measures to control soil blowing are used. 

5. Noncalcareous loams and silt loarns that are 
less than 20 percent clay and sandy clay loams, sandy 
clays, and hemic soil material. These soils have less 
than 5 percent finely divided calcium carbonate. They 
are moderately erodible. Crops can be grown if 
measures to control soil blowing are used. 

6. Noncalcareous loams and silt loams that are 
more than 20 percent clay and noncalcareous clay 
loams that are less than 35 percent clay. These soils 
have less than 5 percent finely divided calcium 
carbonate. They are moderately erodible. Crops can 
be grown if ordinary measures to control soil blowing 
are used. 

7. Silts, noncalcareous silty clay loams that are 
less than 35 percent clay, and fibric soil material. 
These soils have less than 5 percent finely divided 
calcium carbonate. They are very slightly erodible. 
Crops can be grown if ordinary measures to control 
soil blowing are used. 

8. Soils that are not subject to soil blowing 
because of rock fragments on the surface or because 
of surface wetness. 

The wind erodibility index is a number that is 
determined based on the percentage of dry, 
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nonerodible surface soil aggregates larger than 0.84 
millimeter in diameter. It is an expression of the 
stability of the soil aggregates, or the extent to which 
they are broken down by tillage and the abrasion 
caused by windblown soil particles. 

In the table "Chemical Properties of the Soils,” 
cation-exchange capacity is the total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated pH 
value. It is a measurement of the nutrient-holding 
capacity of the soil. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Calcium carbonate is expressed as a weighted 
percentage of the fraction of the soil less than 2 
millimeters in size. The availability of plant nutrients, 
such as phosphorus, is affected by the amount of 
carbonates in the soil. 

Gypsum is expressed as the percent, by weight, of 
hydrated calcium sulfates in the fraction of the soil less 
than 20 millimeters in size. Soils high in gypsum, such 
as those that are more than 10 percent gypsum, may 
collapse if the gypsum is removed by percolating 
water. Gypsum is corrosive to concrete. Corrosion of 
concrete is most likely to occur in soils that are more 
than about 1 percent gypsum when wetting and drying 
occur. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the 
value given in the table. Salinity affects the suitability of 
a soil for crop production, the stability of the soil if 
used as construction material, and the potential of the 
Soil to corrode metal and concrete. 

Sodium adsorption ratio (SAR) is a measure of the 
amount of sodium (Na) relative to calcium (Ca) and 
magnesium (Mg) in the water extract from saturated 
Soil paste. It is the ratio of the Na concentration divided 
by the square root of one-half of the Ca + Mg 
concentration. Soils that have SAR values of 13 or 
more may be characterized by an increased 
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dispersion of organic matter and clay particles, 
reduced permeability and aeration, and a general 
degradation of soil structure. 


Water Features 


The table "Water Features" gives estimates of ` 
several important water features used in land use 
planning that involves engineering considerations. 
These features are described in the following 
paragraphs. 

Hydrologic soil groups are groups of soils that, 
when saturated, have the same runoff potential under 
similar storm and ground cover conditions. The soil 
properties that affect the runoff potential are those that 
influence the minimum rate of infiltration in a bare soil 
after prolonged wetting and when the soil is not frozen. 
These properties include the depth to a seasonal high 
water table, the infiltration rate, permeability after 
prolonged wetting, and the depth to a very slowly 
permeabie layer. The influences of ground cover and 
slope are treated independently and are not taken into 
account in hydrologic soil groups. 

In the definitions of the hydrologic soil groups, the 
infiltration rate is the rate at which water enters the soil 
at the surface and is controlled by surface conditions. 
The transmission rate is the rate at which water moves 
through the soil and is controlled by properties of the 
soil layers. 

The four hydrologic soil groups are: 

Group А. Soils having a high infiltration rate (low 
runoff potential) when thoroughly wet. These consist 
chiefly of very deep, well drained to excessively 
drained sands or gravelly sands. These soils have a 
high rate of water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have a moderately fine to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water 
or soils that have a moderately fine or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clayey soils that have a high shrink- 
swell potential, soils that have a permanent high water 
table, soils that have a claypan or clay layer at or near 
the surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 
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If a soil is assigned to two hydrologic groups in the 
table, the first letter is for drained areas and the 
second is for undrained areas. 

Flooding, the temporary covering of the soil surface 
by flowing water, is caused by overflow from streams 
or by runoff from adjacent slopes. Shallow water 
standing or flowing for short periods after rainfall or 
snowmelt is not considered flooding. Standing water in 
marshes and swamps or in closed depressions is 
considered to be ponding. 

The table "Water Features" gives the frequency and 
duration of flooding and the time of year when flooding 
is most likely to occur. Frequency, duration, and 
probable dates of occurrence are estimated. 
Frequency generally is expressed as none, rare, 
occasional, or frequent. None means that flooding is 
not probable; rare that it is unlikely but is possible 
under unusual weather conditions (the chance of 
flooding is nearly O percent to 5 percent in any year); 
occasional that it occurs infrequently under normal 
weather conditions (the chance of flooding is 5 to 50 
percent in any year); and frequent that it occurs often 
under normal weather conditions (the chance of 
flooding is 50 percent or more in any year). 

Duration is expressed as very brief (less than 2 
days), brief (2 to 7 days), long (7 to 30 days), and very 
long (more than 30 days). The time of year that 
flooding is most likely to occur is expressed in months. 
About two-thirds to three-fourths of all flooding occurs 
during the stated period. 

The information on flooding is based on evidence in 
the soil profile, namely thin strata of gravel, sand, silt, 
or clay deposited by floodwater; irregular decrease in 
organic matter content with increasing depth; and little 
or no horizon development. 

Also considered are local information about the 
extent and level of flooding and the relation of each 
Soil on the landscape to historic floods. Information on 
the extent of flooding based on soil data is less 
specific than that provided by detailed engineering 
surveys that delineate flood-prone areas at specific 
flood frequency levels. 

High water table (seasonal) is a zone of saturation 
at the highest average depth during the wettest 
season. It is at least 6 inches thick, persists in the soil 
for more than a few weeks, and is within 6 feet of the 
surface. Indicated in the table "Water Features" are the 
depth to the seasonal high water table, the kind of 
water table, and the months of the year when the 
water table usually is highest. 

An apparent water table is indicated by the level at 
which water stands in a freshly dug, unlined borehole 
after adequate time for adjustments in the surrounding 
soil. 
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A perched water table is one that is above an 
unsaturated zone in the soil. The basis for determining 
that a water table is perched may be general 
knowledge of the area. The water table is proven to be 
perched if the water level in a borehole is observed to 
fall when the borehole is extended. 

Two numbers in the column showing depth to the 
water table indicate the normal range in depth to a 
saturated zone. Depth is given to the nearest half foot. 
The first numeral in the range indicates the highest 
water level. "More than 6.0" indicates that the water 
table is below a depth of 6 feet or that it is within a 
depth of 6 feet for less than a month. 

Ponding is standing water in a closed depression. 
Unless a drainage system is installed, the water is 
removed only by percolation, transpiration, or 
evaporation. Ponding duration classes are the same 
as those for flooding. Maximum ponding depth refers 
to the depth of the water above the surface of the soil. 


Soil Features 


The table "Soil Features" gives estimates of several 
important soil features used in land use planning that 
involves engineering considerations. These features 
are described in the following paragraphs. 

Depth to bedrock is given if bedrock is within a 
depth of 60 inches. The depth is based on many soil 
borings and on observations during soil mapping. The 
rock is specified as either soft or hard. If the rock is 
soft or fractured, excavations can be made with 
trenching machines, backhoes, or small rippers. If the 
rock is hard or massive, blasting or special equipment 
generally is needed for excavation. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Subsidence 
generally results from either desiccation and 
shrinkage or oxidation of organic material, or both, 
following drainage. Subsidence takes place gradually, 
usually over a period of several years. The table "Soil 
Features" shows the expected initial subsidence, 
which usually is a result of drainage, and total 
subsidence, which results from a combination of 
factors. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the 
subsequent collapse of the soil and loss of strength on 
thawing. Frost action occurs when moisture moves 
into the freezing zone of the soil. Temperature, texture, 
density, permeability, content of organic matter, and 
depth to the water table are the most important factors 
considered in evaluating the potential for frost action. It 
is assumed that the soil is not insulated by vegetation 
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or snow and is not artificially drained. Silty and highly 
structured, clayey soils that have a high water table in 
winter are the most susceptible to frost action. Well 
drained, very gravelly, or very sandy soils are the least 
susceptible. Frost heave and low soil strength during 
thawing cause damage mainly to pavements and other 
rigid structures. 

A low potential for frost action indicates that the soil 
is rarely susceptible to the formation of ice lenses; a 
moderate potential indicates that the soil is susceptible 
to formation of ice lenses, resulting in frost heave and 
the subsequent loss of soil strength; and a high 
potential indicates that the soil is highly susceptible to 
formation of ice lenses, resulting in frost heave and the 
subsequent loss of soil strength. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors 
as soil moisture, particle-size distribution, acidity, and 
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electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate content, 
texture, moisture content, and acidity of the soil. 

Special site examination and design may be 
needed if the combination of factors results in a severe 
hazard of corrosion. The steel in installations that 
intersect soil boundaries or soil layers is more 
susceptible to corrosion than steel in installations that 
are entirely within one kind of soil or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation 
extract. 
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Physical Properties of the Soils 


Soil Survey of 


(Entries under "Erosion factors--T" apply to the entire profile. Entries under "Wind erodibility group" and 
"Wind erodibility index" apply only to the surface layer. Absence of an entry indicates that data were 


not estimated) 


| 
Map symbol 
and soil name | 


7A: 
Hubbard 


7B: 
Hubbard 


7C: 
Hubbard 


26: 
Aazdahl 


34: 
Parnell 


38D2: 
Waukon- 


38E: 
Waukon- 


53B: 
Kandota 


| Depth | Clay | 


Moist | 
| bulk | 
density 
Pet | g/cc | 
| | 
| | 
4-10|1.45-1.60| 
1-5 |1.55-1.65| 
0-5 |1.55-1.65| 
| | 
| | 
4-10|1.45-1.60| 
1-5 |1.55-1.65| 
0-5 |1.55-1.65] 
| | 
| | 
4-10|1.45-1.60| 
1-5 |1.55-1.65| 
0-5 |1.55-1.65| 
| 


27-35|1.30-1.50] 
27-35|1.40-1.60| 
24-35|1.50-1.65 | 
24-35|1.50-1.65| 
| | 
| | 


27-40|1.20-1.30| 
35-60|1.20-1.30| 
35-45|1.20-1.40| 
| | 
| | 
12-27|1.40-1.60] 
18-35|1.40-1.60| 
18-30|1.45-1.65| 
| | 
| | 


12-27|1.40-1.60| 
18-35|1.40-1.60| 
18-30|1.45-1.65| 

| | 

| | 
12-27|1.40-1.60| 
18-35|1.40-1.60| 
18-30|1.45-1.65| 


12-27|1.40-1.60| 
18-35|1.40-1.60| 
18-30|1.45-1.65| 
| | 

| | 
15-27|1.20-1.40| 
10-18|1.30..1.50| 
5-18|1.35-1.65| 


10-20|1.35-1.60| 
5-18|1.35-1.65| 
18-30|1.50-1.75| 
12-18|1.40-1.65| 
7-18|1.50-1.65| 


Permea- 
bility 


In/hr 


| |Exosion factors|Wind 


[|Available| Shrink- |Organic| 


| water 


| swell 


capacity |potential 
| infin | 


| 


6.00-20.00|0.08-0.12|Low------ 
6.00-20.00|0.03-0.07|Low------ 
6.00-20.00|0.03-0.07|Low------ 


6.00-20.00|0.08-0.12|Low------ 
6.00-20.00|0.03-0.07 |Low------ 
6.00-20.00|0.03-0.07 [Low------ 


6.00-20.00|0.08-0.12|Low------ 
6.00-20.00|0.03-0.07 | Low------ 
6.00-20.00[|0.03-0.07|Low------ 


0.60-2.00 
0.20-0.60 
0.20-0.60 
0.20-0.60 


0.20-0.60 
0.06-0.20 
0.06-0.20 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


2.00-6.00 
2.00-6.00 


[0.17-0.19|Moderate 
[0.17-0.19|Moderate 
]0.14-0.17|Moderate 
|0.14-0.17|Moderate 


]0.18-0.22|Moderate 
]0.13-0.19|Bigh----- 
|0.11-0.19]Bigh----- 
| | 

| | 
[0.20-0.24|Moderate 
[0.15-0.19|Moderate 
|0.15-0.19|Low------ 
| | 

| | 


[0.20-0.24|Moderate 
|0.15-0.19|Moderate 
|0.15-0.19|Low------ 
| | 

| 
|0.20-0.24|Moderate 
|0.15-0.19 |Moderate 
|0.15-0.19|Low------ 
| | 

| 


|0.20-0.24|Moderate 
[0.15-0.19|Moderate 
{0.15-0.19|Low-~---- 
| | 

| | 
|0.20-0.23|Low------ 
[0.17-0.20|Low------ 


2.00-20.00|0.15-0.19|Low------ 


0.60-6.00 
0.60-6.00 
0.60-2.00 
0.60-2.00 
0.60-2.00 


|0.14-0.17|Low------ 
|0.11-0.17|Low------ 
[0.16-0.19|Low------ 
[0.12-0.17|Low------ 
|0.12-0.17|Low------ 


| matter| 


|0.0-0. 
| 
| 


|2.0-5. 


0 
|1.0-3.0 
5 
5 


[Wind 
[erodi-|erodi- 
|bility|bility 


T lgroup lindex 
| | 
| | 
| | 
5 | 2 | 134 
| | 
| | 
| | 
| | 
5 | 2 | 134 
| | 
| | 
| | 
| | 
5 | 2 |134 
| | 
| | 
| | 
| | 
5 | 6 | 48 
| | 
| | 
| | 
| | 
| | 
5 | 7 | 38 
| | 
| | 
| | 
| | 
5 | 6 | 48 
| | 
| | 
| | 
| | 
5 | 6 | 48 
I | 
| | 
| | 
| | 
5 | 6 | 48 
| | 
| | 
| | 
| | 
5] 6 | 48 
| | 
| | 
| | 
| | 
5 | 4L | 86 
| | 
| | 
| | 
| | 
5 | з | 86 
| | 
| | 
| | 
| | 
| | 


Otter Tail County, Minnesota—Part Il 


Map symbol 
and soil name 


53C; 
Kandota--------- 


53D: 
Kandota--------- 


58: 
Kittson--------- 


59: 
Grimstad-------- 


61: 
Arveson--------- 


63: 
Rockwell-------- 


65: 
Foxhome--------- 


66: 
Flaming--------- 


68: 
Arveson--------- 


107: 
Winger---------- 


108: 
McIntosh-------- 


| Depth | С1ау | 


Physical Properties of the Soils--Continued 


| | 

Moist | 

| bulk | 
density 


Pct g/cc 


| | 
| | 
| | 
10-20|1.35-1.60| 
18-30|1.50-1.75| 
7-18|1.50-1.65| 
| | 
| | 
10-20|1.35-1.60| 
5-18|1.35-1.65| 
18-30|1.50-1.75| 
7-18|1.50-1.65| 
| | 
| | 
10-27|1.30-1.45| 
18-30|1.35-1.55| 
18-30|1.40-1.65| 
18-30|1.40-1.65| 
| | 
| | 
10-18|1.30-1.45| 
2-15|1.45-1.60| 
10-30|1.50-1.65| 
| | 
| 


20-27|1.20-1.35| 
10-27|1.40-1.55| 
5-20|1.50-1.65| 
| | 

| | 
20-30|1.20-1.45| 
5-30|1.35-1.50| 
3-10|1.40-1.60| 
15-30]1.40-1.60| 
| | 

| | 
10-20|1.35-1.50| 
10-25|1.35-1.50| 
5-15|1.50-1.70| 
12-35|1.40-1.70| 
| | 

| | 
2-10|1.40-1.55| 
2-10|1.50-1.70| 
| | 

| | 
20-27|1.20-1.35| 
10-27]1.40-1.55| 
5-20|1.50-1.65| 


18-27|1.20-1.40| 
18-35|1.30-1.50| 
18-32|1.50-1.70| 

| | 

| | 
18-27|1.35-1.50| 
18-35|1.40-1.50| 
18-35|1.30-1.60] 


Permea- |Available| Shrink- |Organic| 
bility | water | swell | matter| 
capacity |potential 
In/hr | In/in | | Pet | 
| | | | 
| | | 
0.60-6.00 |0.14-0.17|Low------ |2.0-4.0| 
0.60-2.00 |0.16-0.19|Low------|0.0-0.5| 
0.60-2.00 |0.12-0.17|Low------ [0.0-0.5] 
| | | | 
| | | | 
0.60-6.00 [0.14-0.17|Low------ |2.0-4.0| 
0.60-6.00 |0.11-0.17|Low------ |0.5-1.0| 
0.60-2.00 |0.16-0.19|Low------ [0.0-0.5| 
0.60-2.00 [0.12-0.17|Low------ |0.0-0.5| 
| | | | 
| | | | 
0.60-2.00 |0.20-0.22|Low------ |4.0-6.0| 
0.60-2.00 |0.17-0.19|Low------ |1.0-3.0| 
0.20-2.00 |0.15-0.18|Moderate |0.0-0.5| 
0.20-2.00 |0.15-0.18|Moderate |0.0-0.5] 
| | | | 
| | | l 
2.00-6.00 [0.13-0.18|Low------ |2.0-4.0]| 
6.00-20.00[0.08-0.14|Low------ |1.0-2.0| 
0.60-2.00 |0.11-0.19|Low------ [0.0-0.5| 
| | | | 
| | | 
0.60-2.00 |0.16-0.18|Low------ |5.0-8.0| 
0.60-6.00 |0.15-0.17|Low------ |1.0-5.0| 
2.00-20.00|[0.05-0.15|Low------ |0.5-1.0| 
| | | | 
| | | | 
0.60-2.00 |0.18-0.22|Low------ |4.0-8.0| 
2.00-6.00 |0.15-0.17|Low------ |9.5-1.0| 
6.00-20.00|0.05-0.07 |Low------ [0.0-0.5] 
0.20-2.00 |0.18-0.22|Low------ [0.0-0.5] 
| | | | 
| | | | 
2.00-6.00 |0.13-0.18|Low------ [3.0-7.0| 
2.00-20.00|0.09-0.19|Low----—-- [1.0-3.0| 
6 .00-20.00|0.02-0.07 | Low------ |0.5-1.0| 
0.60-2.00 |0.15-0.22|Low------ |0.0-0.5| 
| | | | 
| | | | 
6.00-20.00|0.11-0.13|Low------ |2.0-4.0| 
6.00-20.00[0.06-0.10|Low------ |0.5-1.0| 
| | | | 
| | | | 
0.60-2.00 |0.16-0.18|Low------ |6.0-10 | 
0.60-6.00 |0.15-0.17[Low------|0.5-1.0] 
2.00-20.00|0.05-0.15|Low------ [0.0-0.5| 
| | | | 
| | | 
0.60-2.00 |0.22-0.24 | оч------ |4.0-6.0| 
0.60-2.00 [0.22-0.24|Low------|0.5-2.0| 
0.20-2.00 [0.14-0.19|Low------ |0.0-0.5| 
| | | | 
| | | | 
0.60-2.00 |0.20-0.24|Low------ [4.0-7.0] 
0.60-2.00 |0.16-0.22|Moderate |0.5-1.0] 
0.20-2.00 |0.14-0.19|Moderate |0.0-0.5| 


[Erosion factors|Wind 


4L 


4L 


4L 


4L 


4L 


|Wind 

| erodi-|erodi- 
|bility|bility 
T |group 


index 


86 


86 


56 


86 


86 


86 


86 


134 


86 


86 


86 


381 


382 


Map symbol 
and soil name 


127A: 
Sverdrup-------- 


127B: 
Sverdrup------- - 


127C: 
Sverdrup-------- 


1418: 
Egeland--------- 


141C: 
Egeland--------- 


141D: 
Egeland--------- 


168B: 
Forman---------- 


184: 
Hamerly--------- 


191: 
Epoufette------- 


Physical Properties of the Soils--Continued 


| Depth | Clay | Moist | 
| | | bulk | 
density 
| In | Pet | g/ee | 
| | | | 
| | | | 
| 0-8 | 5-18[1.30-1.55| 
| 8-14 | 5-15|1.50-1.70| 
| 14-28 | 18-30|1.50-1.70] 
| 28-60 | 10-18|1.55-1.75| 
| | | | 
| | | 
| 9-7 | 10-18|1.35-1.50| 
| 7-17 | 6-18|1.40-1.55| 
| 17-60 | 0-10|1.50-1.65| 
| | | | 
| | | 
| 9-12 | 10-18|1.35-1.50| 
| 12-24 | 6-18|1.40-1.55| 
| 24-60 | 0-10|1.50-1.65| 
| | | | 
| | 
| 0-8 | 10-18|1.35-1.50| 
| 8-15 | 6-18|1.40-1.55] 
| 15-60 | 0-10|1.50-1.65| 
| | | | 
| | | | 
| 0-15 | 10-18|1.25-1.35| 
| 15-42 | 10-18|1.30-1.45| 
| 42-60 | 5-10[1.40-1.65| 
| | | | 
| | | | 
| 0-11 | 10-18|1.25-1.35| 
| 11-35 | 10-18|1.30-1.45| 
| 35-60 | 5-10|1.40-1.65| 
| | | | 
| | | | 
| 0-9 | 10-18|1.25-1.35| 
| 9-30 | 10-18]1.30-1.45| 
| 30-60 | 5-10|1.40-1.65| 
| | | | 
| | | | 
| 0-9 | 27-30|1.20-1.40| 
| 9-24 | 30-35|1.30-1.50| 
| 24-60 | 18-35|1.30-1,50| 
| | | | 
| | | | 
| 0-15 | 10-27|1.30-1.45| 
| 15-35 | 22-35|1.35-1.50) 
| 35-60 | 18-35|1.40-1.65| 
| | | | 
| | 
| 0-10 | 18-27|1.20-1.60| 
| 10-38 | 18-30|1.20-1.60| 
| 38-60 | 18-30|1.30-1.60| 
| | | | 
| | 
| 0-14 | --- |0.13-0.42| 
| 14-20 | 10-18|1.20-1.60| 
| 20-60 | 10-18|1.40-1.60| 
| | | | 
| | 
| 0-7 | 5-15|1.35-1.50| 
7-33 | 8-18|1.40-1.60| 
| 0-8 |1.40-1.65| 
| 


Permea- |Available| Shrink- |Organic| | erodi- | erodi- 
bility | water | swell | matter| | | |bility|bility 
capacity |potential K Kf T {group |index 
In/hr | In/in | | Pct | | | | | 
| | | | | | | | 
| | | | ΓΙ | 
0.60-6.00 |0.13-0.18|Low------ |2.0-6.0| 0.17] 0.20| 5 | 3 | 86 
0.60-2.00 |0.10-0.17|Low------ |1.0-2.0| 0.24| 0.28| | | 
0.60-2.00 |0.12-0.18|Moderate |0.5-1.0| 0.24] 0.28) | | 
0.60-2.00 |0.11-0.16|Low------ 0.0-0.5| 0.24| 0.28] ] | 
| | | | | | | 
| | | | | | | 
2.00-6.00 |0.13-0.15|Low------ | 0.20] 0.20| 4 | 3 | 86 
2.00-6.00 |0.08-0.14|Low-- | ο.20| 0.20| i | 
6.00-20.00|0.02-0.06|Low------ | 0.15] 0.15] | | 
| | | | | | | 
| | | | | | | 
2.00-6.00 |0.13-0.15|Low------ | 0.20] 0.20] 4 | 3 | 86 
2.00-6.00 |0.08-0.14|Low-- | 0.20] 0.20| | | 
6.00-20.00|0.02-0.06|Low------ | 0.15] 0.15| | | 
| | | | | | | 
| | | | Γι | 
2.00-6.00 |0.13-0.15|Low------ | 0.20] 0.20| 4 | 3 | 86 
2.00-6.00 |0.08-0.14|Low------ | 9.20| 0.20| | | 
6.00-20.00|0.02-0.06|Low------ | 0.15] 0.15| | | 
| | | | | ! | 
| | | | | | | 
2.00-6.00 |0.11-0.17|Low------ | 0.20| 0.20| 5 | 3 | 86 
2.00-6.00 |0.09-0.15|Low------ | ο.20| 0.201 | | 
2.00-6.00 |0.08-0.10|Low------ | 0.17] 0.17| | | 
| | | | | | 
| | | | | | 
2.00-6.00 |0.11-0.17|Low------ | 0.20] 0.20| 5 | 3 | 86 
2.00-6.00 |0.09-0.15|Low------ | ο.20| 0.20] | | 
2.00-6.00 |0.08-0.10|Low------ | 0.17] 0.17] | | 
| | | | | | | 
| | | | | | | 
2.00-6.00 |0.11-0.17|Low------ | 0.20] 0.20| 5 | 3 | 86 
2.00-6.00 |0.09-0.15|Low------ | 9.20] 0.20| | | 
2.00-6.00 |0.08-0.10|Low------ | 0.17] 0.17| | | 
| | | | | | ! | 
| | | | | | | 
0.60-2.00 |0.17-0.19|Moderate |4.0-8.0| 0.24| 0.28| 5 | 6 | 48 
0.60-2.00 [0.15-0.19|Moderate |0.5-1.0| 0.28] 0.32| | | 
0.20-0.60 |0.14-0.19|Moderate |0.0-0.5| 0.37] 0.43] | | 
| | | | | | | | 
| | | | | | | | 
0.60-2.00 |0.20-0.22|Moderate |2.0-5.0] 0.24] 0.24| 5 | 6 | 48 
0.20-2.00 |0.15-0.19|Moderate |1.0-3.0| 0.32] 0.32] | | 
0.60-2.00 |0.15-0.19|Low------ |0.0-0.5| 0.32] 0.32] | | 
| | | | | | | | 
| | | | | | | | 
0.60-2.00 |0.20-0.24|Low------|4.0-7.0| 0.28| 0.28| 5 | 4L | 86 
0.60-2.00 |0.15-0.19|Low------ |0.5-1.0| 0.28| 0.32| | | 
0.60-2.00 |0.14-0.19|Low------ |0.0-0.5| 0.37| 0.37] | | 
| | | | | | | | 
| | | | | | | 
0.60-6.00 |0.35-0.48|--------- | 50-90 | --- | --- |5 | 2 |134 
0.60-6.00 |0.12-0.24|Low------|4.0-6.0| 0.20| 0.20| | | 
0.60-2.00 |0.11-0.19|Low------ |0.5-1.0| 0.20| 0.20| | | 
| | | | | | | | 
| | | | | | |! | 
2.00-6.00 |0.09-0.14|Low------|2.0-6.0| 0.20] --- | 4 | 3 | 86 
2.00-6.00 |0.08-0.14|Low--- | 0.17] 0.17] l | 
>20.00 [0.01-0.03|Low | 0.10] 0.15| | | 
| | | 


[Erosion factors|Wind 


Soil Survey of 


| Wind 


Otter Tail County, Minnesota— Part II 383 


Physical Properties of the Soils--Continued 


| ] | | | | | |Erosion factors|Wind  |Wind 


Map symbol | Depth | Clay | Moist | Регшеа- |Available| Shrink- |Organic| | erodi-|erodi- 
and soil name | | | bulk | bility | water | swell | matter| | | |bility|bility 
density capacity |potential K Kf T |group |index 
| m | Pet | g/cc |  In/hr | In/in | | Pet | | | | | 
| | | | | | | | | .- | | 
202: | | | | | | | | | | | | 
Meehan---------- | 0-8 | 4-10|1.35-1.65| 2.00-6.00 |0.10-0.12|Low------|0.5-3.0|] 0.17| 0.17| 5 | 2 | 134 
| 8-24 | 4-9 |1.60-1.70| 6.00-20.00[0.06-0.11|Low- Ι9.0-0.5| 0.15| | l 
| 24-60 | 1-4 |1.60-1.70| 6.00-20.00|0.02-0.07 |Low------ 0.0-0.5| 0.15| ] | 
| | | | | | | | | | 
258А: | { | | | | | | | | 
Sandberg-------- | 0-11 | 2-10|1.40-1.60| 6.00-20.00|0.10—-0.12|Low------ | | 5| 2 | 134 
| 11-33 | 0-10|1.50-1.65| 6.00-20.00|0.03-0.10|Low- | | | | 
| 33-60 | 0-5 |1.50-1.65| >20.00 [0.02-0.06|Low------ | ] | | 
| | | | | | | | | | 
258B: | | | | | | | | 
Sandberg-------- | 0-12 | 2-10|1.40-1.60| 6.00-20.00|0.10-0.12|Low------ ] 5 | 2 | 134 
| 12-19 | 0-10|1.50-1.65| 6.00-20.00|0.03-0.10|Low- | | | 
| 19-29 | 0-5 |1.50-1.65| >20.00 [0.02-0.06|Low------|0.5-1.0| 0.05| 0.10| | | 
| 29-80 | 0-5 |1.50-1.65| 220.00 [0.02-0.06 |Low----—-- |9.0-0.5| 0.05| 0.10) | | 
| | | | | | | | | | | | 
258C: | | | | | | | | 
Sandberg-------- | 0-10 | 2-10|1.40-1.60| 6.00-20.00|0.10-0.12|Low------ |1.0-3.0| 0.15| 9.15| 5 | 2 | 134 
| 10-17 | 0-10|1.50-1.65| 6.00-20.00|0.03-0.10|Low------ [0.5-1.0| 0.05| 0.10| ] | 
| 17-44 | 0-5 |1.50-1.65| »20.00 |0.02-0.06 | һоч------ |0.5-1.0| 0.05| 0.10| | | 
| 44-60 | 0-5 |1.50-1.65| 220.09 [0.02-0.06|Low------ [0.0-0.5| 0.05| 0.10| | | 
| | | | | | | | | | | | 
260: | | | | | | | | | | 
Duelm----------- | 0-16 | 2-10|1.40-1.60| 6.00-20.00|0.08-0.12|Low------ |2.0-6.0| 0.17| 0.17] 5 | 2 | 134 
| 16-56 | 1-8 |1.55-1.65| 6.00-20.00|0.06-0.11|Low------ |0.0-0.5| 0.15| 0.15] | i 
| 56-60 | 0-6 |1.55-1.65| 6.00-20.00|0.02-0.07|Low------ |0.0-0.5| 0.15| 0.15] | 1 
| | | | | | | | | | | | 
2618: | | | | | | | | | | | | 
Snellman-------- | 9-9 | 5-18|1.35-1.60| 0.60-6.00 |0.13-0.18|Low------ |1.0-3.0| 0.20| 0.20| 5 | 3 | 86 
| 9-15 | 5-15|1.50-1.70| 0.60-2.00 |0.09-0.14|Low------ |0.5-2.0| 0.28| 0.28) | | 
| 15-31 | 18-30|1.50-1.70| 0.60-2.00 |0.12-0.18|Moderate |0.0-0.5| 0.28] 0.28) | | 
| 31-60 | 7-18|1.60-1.80| 0.60-2.00 |0.11-0.16|Low------ |0.0-0.5| 0.28] 0.28| | | 
| | | | | | | | | | | | 
2676: | | | | | | | | | | | | 
5пе11шап-------- | 0-7 | 5-18|1.35-1.60| 0.60-6.00 |0.13-0.18|Low------ |1.0-3.0| 0.20] 0.20| 5 | 3 | 86 
| 1-15 | 5-15|1.50-1.70| 0.60-2.00 |0.09-0.14|Low------ |0.5-2.0| 0.28| 0.28| | | 
| 15-31 | 18-30|1.50-1.70| 0.60-2.00 |0.12-0.18|Moderate |0.0-0.5| 0.28| 0.28) | | 
| 31-45 | 7-18|1.60-1.80| 0.60-2.00 [0.11-0.16|Low------ |0.0-0.5| 0.28| 0.28| | | 
| 45-60 | 7-18|1.60-1.80| 0.60-2.00 |0.11-0.16|Low------ |9.0-0.5| 0.28] 0.28] | | 
i | | | | | | | | ΙΙ | 
267E: | | | | | | | | | | | 
Snellman-------- | 9-3 | 5-18|1.35-1.60| 0.60-6.00 |0.13-0.18|Low------ |1.0-3.0| 0.20| 0.20| 5 | 3 | 86 
| 3-14 | 5-15|1.50-1.70| 0.60-2.00 |0.09-0.14|Low------ |0.5-2.0| 0.28] 0.28) | | 
| 14-26 | 18-30|1.50-1.70| 0.60-2.00 |0.12-0.18|Moderate |0.0-0.5| 0.28) 0.28] | | 
| 26-39 | 1-18|1.60-1.80| 0.60-2.00 |0.11-0.16|Low------ |0.0-0.5| 0.28] 0.28) | | 
| 39-60 | 7-18{1.60-1.80] 0.60-2.00 |0.11-0.16|Low------ [0.0-0.5| 0.28) 0.28) | | 
| | | | | | | | | | | | 
267Ρ: | | | | | | | | | | | | 
Snellman-------- | 9-3 | 5-18|1.35-1.60| 0.60-6.00 |0.13-0.18|Low------|1.0-3.0| 0.20] 0.20| 5 | 3 | 86 
| 3-16 | 5-15|1.50-1.70| 0.60-2.00 |0.09-0.14|Low. |0.5-2.0| 0.28| 0.28| | 1 
| 16-32 | 18-30|1.50-1.70| 0.60-2.00 |0.12-0.18|Moderate |0.0-0.5| 0.28| 0.28] | | 
| 32-40 | 7-18|1.60-1.80| 0.60-2.00 |0.11-0.16|Low |9.0-0.5| 0.28| 0.28| | | 
| 40-60 | 7-18|1.60-1.80| 0.60-2.00 |0.11-0.16|Low [0.0-0.5| 0.28| 0.28| | | 
| | | | | | | | | | | | 
290: | | | | | | | | 
Rothsay--------- | 0-14 | 10-18|1.20-1.40| 0.60-2.00 |0.22-0.24|Low------ |3.0-6.0| 0.32| 0.32| 5 | 5 | 56 
| 14-22 | 10-18|1.20-1.40| 0.60-2.00 |0.17-0.22|Low------ |0.5-1.0| 0.43| 0.43| | | 
| 22-31 | 5-18|1.20-1.40| 0.60-6.00 |0.20-0.22|Low----- -|0.0-0.5| 0.43| 0.43| | | 
| 31-60 | 5-18|1.20-1.40| 0.60-6.00 |0.20-0.22|Low------ |0.0-0.5| 0.43| 0.43] | | 
| | | | | | 


384 


Physical Properties of the Soils--Continued 


Map symbol 
and soil name 


335: 
Urness 


339: 
Fordvi 


341B: 
Arvill 


371: 
Clonta 


375: 
Forada 


406A: 


4068: 
Dorset 


lle------- 


rf----.---- 


| Depth | Clay | Moist | 
| | | bulk | 
density 

| mm [Pct | g/ee | 
| | | | 
| | | 
| 9-15 | 10-20|1.25-1.35| 
| 15-29 | 10-18|1.30-1.45| 
| 29-60 | 20-35|1.35-1.65| 
| | | | 
| | | | 
| 0-9 | 18-27]0.25-0.50| 
| 9-60 | 18-35|0.30-1.00| 
| | | | 
| | | | 
| 0-10 | 18-25|1.20-1.30| 
| 10-29 | 18-30|1.25-1.40] 
| 29-37 | 15-30[1.25-1.45| 
| 37-60 | 0-5 |1.60-1.80| 
| | | | 
| | | 

| 0-13 | 6-18|1.40-1.60| 
| 13-20 | 6-18|1.40-1.60| 
| 20-60 | 2-10|1.40-1.60| 
| | | | 
| | 

| o-9 | 6-18|1.40-1.60| 
| 9-19 6-18|1.40-1.60| 
| 19-60 | 2-10]1,40-1.60| 
| | | | 
| | | | 
| 0-13 | 10-18|1.35-1.55| 
| 13-24 | 10-18]1.45-1.60] 
| 24-60 | 5-10|1.55-1.70| 
| | | | 
| | | 
| 0-18 | 10-22|1.20-1.40{ 
| 18-36 | 8-18|1.30-1.50) 
| 36-60 | 0-5 [1.50-1.70] 
| | | | 
| | | | 
| 0-10 | 3-10|1.40-1.50| 
| 10-60 | 0-1011.60-1.70| 
| | | | 
| | | 
| 0-10 | 3-10|1.40-1.50| 
| 10-60 | 0-10|1.60-1.70| 
| | | | 
| | | | 
| 9-11 | 4-18|1.40-1.55| 
| 11-20 | 10-18|1.45-1.65 | 
| 20-60 | 0-5 |1.55-1,65| 
| | | | 
| | | | 
| 0-11 | 4-18|1.40-1.55| 
| 11-20 | 10-18|1.45-1.65| 
| 20-38 | 5-10|1.55-1.65 | 
| 38-60 | 0-5 |1.55-1.65 | 
| | | | 
| | 

| 0-32 | 27-34|1.15-1.25| 
| 32-40 | 20-34|1.20-1.35| 
| 40-48 | 20-34|1.20-1.35| 
| 48-60 | 20-34|1.25-1.40| 
| | 


|Erosion factors|Wind 


Soil Survey of 


| Wind 


Permea-  |Available| Shrink- |Огдапіс| | erodi-|erodi- 
bility | water | swell | matter| | | |bility|bility 
capacity |potential K κε T |group [index 

In/hr | In/in | | Pct | | | l | 
| | і | | | | | 
| | | | | | | 

2.00-6.00 |0.11-0.17|Low------ |2.0-7.0| 0.20} 0.20| 5 | 3 | 86 
2.00-6.00 [0.11-0.17|Low------ |1.0-3.0| 0.20] 0.20} l | 
0.20-2.00 |0.17-0.20|Moderate |0.0-1.0| 0.43] 0.43| | | 
| | | | | | | | 
| | | | | | | 

0.20-2.00 |0.18-0.24|Moderate | 10-50 | 0.28] 0.28] 5 | 4L | 86 
0.20-2.00 |0.16-0.22|Moderate | 10-50 | 0.28| 0.28] | 1 
| | | | | | | | 
| | | | | | | | 

0.60-2.00 |0.18-0.20|Low------ |3.0-7.0| 0.24] 0.24| 4 | 6 | 48 
0.60-2.00 |0.18-0.21|Moderate |1.0-4.0| 0.28| 0.28) | | 
0.60-6.00 |0.12-0.18|Low------ [0.0-2.0| 0.28] 0.28| | | 
6.00-60.00|0.03-0.06|Low------ |9.0-0.5| 0.10| 0.17] | | 
| | | ! ! Í | | 
| | | | | | | | 

2.00-6.00 |0.13-0.15|Low------ |1.0-4.0| 0.20] 0.20] 3 | 3 | 86 
2.00-6.00 |0.11-0.14|Low------ |1.0-2.0| 0.20| 0.20| | ] 
6.00-20.00|0.02-0.05|Low------ |0.0-0.5| 0.10| 0.20| | | 
| | | | | | | | 
| | | | { | | 

2.00-6.00 |0.13-0.15|Low------ |1.0-4.0| 0.20| 0.20| 3 | 3 | 86 
2.00-6.00 |0.11-0.14|Low------ 11.0-2.0| 0.20| 0.20| | | 
6.00-20.00|0.02-0.05|Low------ |0.0-0.5| 0.10] 0.20| | | 
| | | | | | | | 
| | | | | |o | | 

2.00-6.00 |0.13-0.18|Low------ |2.0-4.0| 0.20| 0.20| 4 | 3 | 86 
2.00-6.00 |0.12-0.19|Low------ |0.5-1.0| 0.20| 0.20] | | 
6.00-20.00|0.05-0.09|Low------ |0.0-0.5| 0.15| 0.15| | | 
| | | | | | | | 
| | | | | | | 

0.60-2.00 |0.20-0.22|Low------ |5.0-9.0| 0.24| 0.24| 4 | 5 | 56 
0.60-6.00 |0.12-0.19|Low------ |0.5-1.0| 0.28| 0.28) | | 
6.00-20.00|0.02-0.10|Low------ |9.0-0.5| 0.15] 0.17] l | 
| l | | | Ι d | 
| | | | | [F | | 

2.00-6.00 |0.08-0.12|Low------ |1.0-2.0| 0.17] 0.17| 2 2 | 134 
6.00-20.00|0.03-0.06|Low--—--- |0.0-0.5| 0.10] 0.32] | | 
! | | | | | d | 
| | | | || | 

2.00-6.00 |0.08-0.12|Low------ |1.0-2.0! 0.17| 0.17| 2 | 2 | 134 
6.00-20.00|0.03-0.06|Low------ Ι9.0-0.5| 0.10] 0.32| | | 
| | | | | | | | 
| | | | | | | l 

2.00-6.00 |0.13-0.15|Low------ |3.0-5.0| 0.20| 0.20| 4 | 3 | 86 
2.00-6.00 |0.12-0.19|Low------|1.0-2.0| 0.28) 0.28| | | 
6.00-20.00|0.02-0.04|Low------ |0.0-0.5| 0.10] 0.15| | | 
| | | | | | | | 
| | | | | | | 

2.00-6.00 |0.13-0.15|Low------ |3.0-5.0| 0.20| 0.20] 4 | 3 | 86 
2.00-6.00 |0.12-0.19|Low------|1.0-2.0| 0.28] 0.28| ] | 
6.00-20.00|0.06-0.10|1оч------ |0.0-0.5| 0.10] 0.17| | | 
6.00-20.00|0.02-0.04|Low------ |0.0-0.5| 0.10| 0.15] | | 
| ] | | | | | | 
| | | | | | 

0.20-2.00 |0.19-0.22|Moderate |4.0-8.0| 0.28| 0.28| 5 | а, | 86 
0.20-2.00 |0.17-0.20|Moderate |1.0-3.0| 0.32| 0.32} | І 
0.20-2.00 |0.17-0.20|Moderate |0.5-1.0| 0.43| 0.43] | | 
0.20-2.00 |[0.09-0.18|Moderate |0.0-0.5| 0.28| 0.28] | | 
| | | | | 


Otter Tail County, Minnesota— Part 1! 


Map symbol 
and soil name 


422B: 
Bygland--------- 


422C: 
Bygland--------- 


426: 
PFoldahl--------- 


441A: 
Almora---------- 


441B: 
Almora---------- 


441C: 
Almora---------- 


481: 
Kratka---------- 


494: 
Darnen---------- 


497: 
Hantho---------- 


508: 
Wyndmere-------- 


540: 
Seelyeville----- 


| Depth | Clay | 


Pct | 


Physical Properties of the Soils--Continued 


| | 
Moist | 
| bulk | 
density 
βία | 
| | 
| 
27-40]|1.20-1.40| 
35-60|1.20-1.40| 
18-40|1.30-1.50] 
18-40|1.30-1.50| 
| | 
| | 


21-40|1.20-1.40| 
35-60|1.20-1.40| 
18-40|1.30-1.50| 
18-40|1.30-1.50| 
| | 

| | 

4-9 |1.40-1.55| 
2-10|1.45-1.60| 
18-35|1.50-1.65| 
18-35|1.50-1.65| 


Permea- 
bility 


In/hr 


0.20-0.60 
0.06-0.60 
0.20-0.60 
0.20-0.60 


0.20-0.60 
0.06-0.60 
0.20-0.60 
0.20-0.60 


|Available| Shrink- 
| water | swell 
capacity [potential 
| In/in 


[0.18-0.22|Bigh----- 
[0.10-0.19|High----- 
[0.16-0.22|Moderate 
[0.16-0.22|Moderate 
| | 

| | 


|0.18-0.22|нічҺ----- 
|0.10-0.19|High----- 
[0.16-0.22|Moderate 
|0.16-0.22|Moderate 
| | 

| 


6.00-20.00|0.10-0.14|Low------ 
6.00-20.00|0.07-0.12|Low------ 


0.20-2.00 |0.14-0.19 |Moderate 
0.20-2.00 |0.14-0.19|Moderate 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ἱ 
| 
| 
| 


12-20|1.30-1.55| 
12-20|1.30-1.55| 
18-30|1.30-1.55| 
3-12|1.55-1.65| 
1-4 |1.55-1.65| 
| | 

| | 
12-20|1.30-1.55| 
12-20|1.30-1.55| 
18-30|1.30-1.55| 
1-4 |1.55-1.65| 
| | 

| 
12-20|1.30-1.55| 
12-20|1.30-1.55| 
18-30|1.30-1.55| 
1-4 |1.55-1.65| 
| | 

| | 
5-15|1.20-1.50| 
2-10|1.30-1.60| 
10-35|1.50-1.80| 
| | 

| | 


18-27 |1.25-1.40| 
18-30|1.40-1.60) 
18-30|1.55-1.65| 
| | 
| | 
10-27|1.20-1.40| 
10-18|1.30-1.50| 
10-18|1.30-1.55| 
10-35|1.30-1.60| 
| | 
| | 


5-15 |1.10-1.35| 


0.60-2.00 |0.20-0.22|Low------ 
0.60-2.00 |0.12-0.19|Low------ 
0.60-2.00 |0.14-0.19|Moderate 


6.00-20.00[0.02-0.11|Low------ 
6 .00-20.00|0.02-0.07 | Low------ 


0.60-2.00 
0.60-2.00 
0.60-2.00 


| | 
| | 
|0.20-0.22|Low------ 
[0.12-0.19|Low------ 
10.14-0.19 | Модега+е 


6.00-20.00|0.02-0.07|Low------ 


0.60-2.00 
0.60-2.00 
0.60-2.00 


[0.20-0.22|Low------ 
[0.12-0.19|Low------ 
[0.14-0.19|Moderate 


6.00-20.00|0.02-0.07|Low------ 


2.00-6.00 


[0.13-0.18|Low------ 


6.00-20.00|0.06-0.11|Low------ 


0.20-2.00 |0.11-0.19|Moderate 
| | 
| | 
0.60-2.00 |0.20-0.24|Low------ 
0.60-2.00 |0.15-0.19|Moderate 
0.60-2.00 |0.14-0.19 |Moderate 
| | 
| | 
0.20-2.00 |0.22-0.24|Low------ 
0.60-2.00 |0.17-0.22|Low------ 
0.60-2.00 |0.17-0.22|Low------ 
0.60-2.00 |0.17-0.22|Low------ 
| | 
| 
2.00-6.00 |0.13-0.18|Low------ 


3-15|1.30-1.50| 2.00-6.00 |0.12-0.17|Low------ 
3-15|1.30-1.70| 2.00-20.00|0.05-0.16|Low------ 


--- |0.10-0.25| 0.20-6.00 |0.35-0.45|--------- 
--- |0.10-0.25| 0.20-6.00 |0.35-0.45|--------- 


| | 


| |Exosion factors|Wind 


|Organic| 
| matter| 


| Pet | 
| | 

| 
|4.0-8.0| 
|1.0-3.0| 
[0.5-1.0| 
|0.0-0.5| 
| | 
| | 


|4.0-8.0| 
[1.0-3.0| 


|1.0-4.0| 
|0.5-1.0| 
|0.0-0.5| 
|0.0-0.5| 


|1.0-2.0| 
|0.5-1.0| 
|0.0-0.5| 
|0.0-0.5)| 


K 


| Wind 
| erodi-|erodi- 
|bility|bility 


T |group lindex 
| | 
| | 
| | 
5 | 7 | 38 
| | 
| | 
| | 
| | 
| | 
5 | 7 | 38 
| | 
| | 
| | 
| | 
| | 
5 | 2 | 134 
| ] 
| | 
| | 
| | 
| | 
4| s | 56 
| | 
| | 
| | 
| | 
| | 
| | 
4 | 5 | 56 
| | 
| | 
| | 
| | 
| | 
4| 5 | 56 
| | 
| | 
| | 
| | 
| | 
5| з | 86 
| | 
| | 
| | 
| | 
5 | 6 | 48 
| | 
| | 
| | 
| | 
5 | 5 | 56 
| | 
| | 
| | 
| | 
| | 
5 | 3 | ες 
| | 
| | 
| | 
| | 
3| 2 |134 
| | 
| | 


385 


386 Soil Survey of 


Physical Properties of the Soils--Continued 


| | | | | | | [Erosion factors|Wind  |Wind 


Map symbol | Depth | Clay | Moist | Permea- |Available| Shrink- |Organic| | erodi-|erodi- 
and soil name | | | bulk | bility | water | swell | matter| | | |bility|bility 
density capacity |potential K Kf T |group lindex 

| In | Pet | σσ | In/hr | In/in | | Pet | | | | | 

| | | | | | | | | | | | 

541: | | | | | | | | | | | | 
Rifle----------- | 0-21 | --- |0.20-0.35| 0.60-6.00 |0.48-0.58|--------- | 15-99 | --- | --- | 3 | 5 | 56 

| 21-80 | --- |0.08-0.20| 0.60-6.00 |0.48-0.58|--------- | 25-99 | --- | --- | | | 

| | | | | | | | | | | | 

544: | | | | | | | | | | | | 
Cathro---------- | 0-16 | --- |0.28-0.45| 0.20-6.00 |0.45-0.55|--------- | 60-85 | --- | --- | 2 | 2 | 134 

| 16-38 | --- |0.15-0.30| 0.20-6.00 |0.35-0.45|--------- | 60-85 | --- | --- | | J 

| 38-60 | 1l10-30|1.50-1,70| 0.20-2.00 |0.11-0.22|Low------|1.0-5.0| 0.20] 0.24| | | 

| | | | | | | | | | | 

567A: | | | | | | | | | | | 
Verndale-------- | 0-9 | 7-12|1.50-1.70| 2.00-6.00 |0.13-0.17|Low------ | | |з| 3 | 86 

| 9-21 | 7- ig τν 60-1.70| 0.60-2.00 |0.14-0.18|Low------ | | | ] | 

| 21-38 | 2-6 |1.45-1.60] 6.00-20.00|0.06-0.08|Low------ | | | | | 

| 38-60 | 0-4 |1.45-1.60| 6.00-20.00|0.02-0.06|Low------|0.0-0.5] | | | | 

| | | | | | | | | | | 

567B: | | | | | | | | Γι | 
Verndale-------- | 0-10 | 7-12|1.50-1.70| 2.00-6.00 |0.13-0.17|Low------ | | 13 | 3 | 86 

| 10-18 | 7- A 60-1.70| 0.60-2.00 |0.14-0.18|Low- І | | | | 

| 18-29 | 2-6 |1.45-1.60| 6.00-20.00|0.06-0.08|Low------ 1 | | | | 

| 29-60 | 0-4 |1.45-1.60| 6.00--20.00|0.02-0.06|1ом------ | | l l l 

| | | | | | | | | | 

6098: | | | | | | | | 
Dickey---------- | 0-13 | 2-14|1.40-1.60| 6.00-20.00|0.08-0.12]|Low------ | 0.17| 0.17| 5 | 2 | 134 

| 13-28 | 2-14|1.40-1.60| 6.00-20.00|0.06-0.12|Low------| --- | Ο.17| 0.17] | | 

| 28-60 | 18-39|1.30-1.70| 0.20-2.00 |0.14-0.19|Moderate | --- | 0.37) 0.37] | l 

| | | | | [ | | | | | | 

624: | | | | | | | | | 
Rosy------ ------ | 9-9 | 3-12|1.40-1.55| 0.60-2.00 |0.14-0.19|Low------ |0.5-2.0| 0.24| 0.24| 5 | 3 | 86 

| 9-26 | 8-18|1.50-1.65| 0.60-2.00 |0.14-0.19|Low------ |0.0-0.5| 0.28| 0.28] | | 

| 26-60 | 6-18|1.55-1.70| 0.60-2.00 |0.11-0.17|Low------ |0.0-0.5| 0.28| 0.28) | | 

| | | | ! | | | | | ! | 

646C: | | | | | | | | | | | | 
Peever---------- | 0-9 | 27-35|1.25-1.35| 0.20-0.60 |0.19-0.22|Moderate |3.0-6.0] 0.24| 0.24] 5 | 6 | 48 

| 9-18 | 35-50|1.25-1.40| 0.06-0.60 [0.11-0.19|Righ----- |1.0-4.0| 0.37| 0.37| | | 

| 18-37 | 30-45|1.50-1.70| 0.06-0.60 |0.08-0.17|Bigh----- |0.0-1.0| 0.37| 0.37| | | 

| 37-60 | 30-45|1.50-1.70| 0.06-0.60 |0.08-0.17|Bigh----- [0.0-0.5| 0.37| 0.37| | | 

| | | | | | | | | | | | 

646D: | | | | | | | | | | | | 
Peever---------- | 0-8 | 27-35|1.25-1.35| 0.20-0.60 [0.19-0.22|Moderate |3.0-6.0| 0.24| 0.24| 5 | 6 | 48 

| 8-21 | 35-50|1.25-1.40| 0.06-0.60 |0.11-0.19|Bigh-----|1.0-4.0| 0.37| 0.37| | | 

| 21-60 | 30-45|1.50-1.70| 0.06-0.60 |0.08-0.17|НідҺ-----|0.0-0.5| 0.37| 0.37) | | 

| | | | | | | | | Γι | 

670: | | | ] | | | | 
Knute----------- | 0-9 | 10-18|1.35-1.65| 0.60-2.00 |0.13-0.18|Low------ |2.0-4.0| 0.20| 0.20| 5 | 3 | 86 

| 9-22 | 18-28|1.30-1.65| 0.60-2.00 |0.15-0.19|Low------|1.0-2.0| 0.32] 0.32] | | 

| 22-29 | 10-18|1.40-1.65| 0.60-2.00 |0.11-0.19|Low------|]0.5-1.0| 0.28| 0.28] | | 

| 29-60 | 10-18|1.45-1.70| 0.60-2.00 |0.11-0.19|Low------ |0.0-0.5| 0.28| 0.28| | | 

| | | | | | | | | | | | 

680: | | | | | | | | | | | | 
Parnell--------- | 0-27 | 22-27|1.25-1.35| 0.60-2.00 |0.20-0.24|Low------ |5.0-8.0| 0.28| 0.28] 5 | 6 | 48 

| 27-49 | 35-60|1.45-1.65| 0.06-0.20 |0.13-0.19]High----- ]1.0-5.0| 0.28| 0.28] і | 

| 49-60 | 22-40|1.50-1.70| 0.06-0.60 |0.14-0.19|Moderate |0.0-0.5| 0.28| 0.28) | | 

| | | | | | | | | | | l 

698: | | | | | | | | | | | | 
Doran----------- | 0-9 | 27-35|1.25-1.45| 0.20-0.60 |0.18-0.23|Moderate |4.0-8.0| 0.32| 0.32] 5 | 6 | 48 

| 9-19 | 35-50|1.30-1.60| 0.06-0.60 |0.15-0.19|BHigh-----|0.5-3.0] 0.32] 0.32| | | 

| 19-32 | 20-40|1.45-1.65| 0.06-0.20 |0.14-0.16|High----- [0.5-1.0| 0.37| 0.37| | | 

| 32-60 | 20-40|1.45-1.65| 0.20-2.00 |0.14-0.16|Bigh----- 10.0-0.5| 0.37] 0.37| | | 

| | | | | ! | 


Otter Tail County, Minnesota—Part 1! 


| 
Map symbol 
and soil name | 


| 
| 
701: | 
Runeberg-------- | 


Kandota--------- | 


705C: 
Nitche---------- | 


Kandota--------- | 


707B: 
Lizzie---------- | 


10162: 
Lizzie---------- | 


70702: 
Lizzie---------- | 


їп 


0-10 
10-36 
36-60 


0-16 
16-24 
24-33 
33-55 
55-80 


0-7 

7-11 
11-28 
28-48 
48-80 


0-9 

9-19 
19-28 
28-60 


0-15 
15-23 
23-41 
41-60 


0-7 

7-13 
13-33 
33-47 
47-60 


0-6 

6-17 
17-28 
28-60 


0-9 

9-26 
26-32 
32-60 


0-10 
10-35 
35-40 
40-80 


0-8 

8-21 
21-35 
35-60 


| Depth | Clay | 


Physical Properties of the Soils--Continued 


| 
Moist | 
| bulk | 
density 
Pet | αίσα | 
| | 
| 
10-25|1.40-1.55| 
10-18]1.60-1.75| 
6-15|1.65-1.75| 
| | 
| 
8-18|1.45-1.65| 
8-18|1.45-1.65| 
5-10|1.55-1.65| 
1-5 |1.55-1.65| 
10-18|1.65-1.80| 
| | 
10-20|1.35-1.60| 
5-18|1.35-1.65| 
18-30|1.50-1.75| 
12-18|1.40-1.65| 
7-18|1.50-1.65| 
| 
5-18|1.40-1.60| 
3-15|1.40-1.60| 
8-18|1.45-1.65| 
1-5 |1.60-1.70| 
| | 
| | 
8-18|1.45-1.65| 
8-18|1.45-1.65| 
5-10|1.55-1.65| 
10-18|1.65-1.80| 
| | 
10-20|1.35-1.60| 
5-18|1.35-1.65| 
18-30|1.50-1.75| 
12-18|1.40-1.65| 
7-18|1.50-1.65| 
| 
5-18|1.40-1.60| 
3-15|1.40-1.60| 
8-18]|1.45-1.65| 
1-5 |1.60-1.70| 
| | 
| | 


18-22|1.20-1.40| 
18-35|1.20-1.40| 
8-20|1.20-1.40| 
3-16|1.30-1.65| 


18-22|1.20-1.40| 
18-35|1.20-1.40| 
8-20|1.20-1.40| 
3-16[|1.30-1.65| 
| | 

| 
18-22]1.20-1.40| 
18-35|1.20-1.40| 
8-20|1.20-1.40| 
3-16|1.30-1.65| 


Permea- 
bility 


In/hr 
0.60-2.00 


0.20-0.60 
0.06-0.60 


2.00-6.00 
0.60-6.00 


6.00-20.00|0.06-0.10|Low-- 
6.00-20.00|0.02-0.04|Low-- 


|Available| Shrink- |Organic| 


| water | swell | matter] 
capacity |potential 

| In/in | | Pet 

| | | 

| | | 

|9.18-0.25 |1.оч------ |4.0-12 

[0.12-0.18|Low------|0.5-2.0 

|0.06-0.13 |.оч------ |0.0-0.5 

l 

| 


| | 


[0.13-0.19|Low------ | 
[0.12-0.19|Low-- 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

0.60-2.00 |0.12-0.17|Low------ [0.0-0.5| 
| | | | 

0.60-6.00 |0.14-0.17|Low------ |2.0-4.0| 
0.60-6.00 |0.11-0.17|Low------ |0.5-1.0| 
0.60-2.00 |0.16-0.19|Low------ [0.0-0.5| 
0.60-2.00 [0.12-0.17|Low------ ]0.0-0.5| 
0.60-2.00 |0.12-0.17|Low------ |0.0-0.5| 
| | | | 

2.00-6.00 |0.13-0.18|Low------ |2.0-4.0| 
2.00-20.00|0.08-0.13|Low------ |0.0-0.5| 
2.00-6.00 |0.08-0.17|Low------ [0.5-1.0| 
6.00-20.00|0.01-0.07|Low------ [0.0-0.5| 
| | | | 

| | | 

2.00-6.00 |0.13-0.19|Low------ |3.0-5.0| 
0.60-6.00 |0.12-0.19|Low------ 10.5-1.0| 
6.00-20.00|0.06-0.10|Low------ [0.0-0.5| 
0.60-2.00 |0.12-0.17|Low------ [0.0-0.5]| 
| | 

0.60-6.00 |0.14-0.17]|Low------ |2.0-4.0| 
0.60-6.00 |0.11-0.17 | Low----- -|0.5-1.0| 
0.60-2.00 |0.16-0.19|Low------ [0.0-0.5] 
0.60-2.00 |0.12-0.17|Low------ 10.00.5 | 
0.60-2.00 |0.12-0.17|Low----- -|0.0-0.5| 
| | | 

2.00-6.00 [0.13-0.18|Low------ |2.0-4.0| 
2.00-20.00|0.08-0.13|Low------ |0.0-0.5| 
2.00-6.00 |0.08-0.17|Low------ |0.5-1.0| 
6.00-20.00|0.01-0.07 | Low------ |9.9-0.5| 
| | | | 

| | | 

0.60-2.00 [0.20-0.24|Moderate |2.0-5.0| 
0.60-2.00 |0.15-0.22|Moderate |0.0-0.5| 
0.60-2.00 |[0.15-0.22|Low 0.0-0.5| 
0.60-6.00 |0.08-0.22|Low 0.0-0.5| 
| | | | 

| | | | 

0.60-2.00 |0.20-0.24|Moderate |2.0-5.0| 
0.60-2.00 |0.15-0.22|Moderate |0.0-0.5| 
0.60-2.00 |0.15-0.22|Low------ |0.0-0.5| 
0.60-6.00 |0.08-0.22|Low------ |0.0-0.5| 
| | | | 

| | | 

0.60-2.00 |0.20-0.24|Moderate |2.0-5.0| 
0.60-2.00 |0.15-0,22|Moderate |0.0-0.5| 
0.60-2.00 |0.15-0.22|Low------|0.0-0.5| 
0.60-6.00 |0.08-0.22|Low------ [0.0-0.5| 


| | | | 


|Erosion factors|Wind 


ооооо 
ο 8 e è o 
юн == Ñ oN 
Ф л ы о 


ым 


oo0000 
. . . э 
кы NN ы 

awn εν © 


Oooo 
E 
ым 
ο» ч} б 


|Wind 
| erodi-|erodi- 
|bility|bility 


rou, index 
| | 
| | 
| | 
| 5 | 56 
| | 
| | 
| | 
| | 
| 3 | 86 
| | 
| | 
| | 
| | 
| | 
| 3 | 86 
| | 
| | 
| | 
| | 
| | 
| 3 | 86 
| | 
| | 
| | 
| | 
| | 
| з | 86 
| | 
| | 
| | 
| | 
1 3 | 86 
| | 
| | 
| | 
| | 
| | 
| з | 86 
| | 
| | 
| | 
| | 
| | 
| 5 | 56 
| | 
| | 
| | 
| | 
| | 
| 5 | 56 
| | 
| | 
| | 
| | 
| | 
| 5 | 56 
| | 
| | 
| | 
| | 
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Physical Properties of the Soils--Continued 


| | | | | | | [Еговїоп factors|Wind  |Wind 


Map symbol | Depth | Clay | Moist |  Permea- |Ауаі1аҺ1е| Shrink- |Organic| | exodi-|erodi- 
and soil name | | | bulk | bility | water | swell | matter| | | |bility|bility 
density capacit potential K Kf T |group lindex 
| In | Pet | g/ec | In/hr | In/in | | Pet | | | | | 
| | | | | | | | | | | | 
710: | | | | | | | | | | | 
Friberg----- ----| 0-19 | 10-24[1.30-1.60| 0.60-2.00 |0.20-0.24|Low------ |5.0-7.0| 0.28] 0.28| 5 | 5 | 56 
| 19-47 | 22-35|1.30-1.65| 0.60-2.00 |0.15-0.19|Moderate |0.5-2.0| 0.32] 0.321 | J 
| 47-60 | 10-22|1.40-1.65| 0.60-2.00 |0.11-0.19|Low------ 0.5] 0.32] 0.32| [ | 
| | | | | | | | | | 
Weetown--------- | 9-9 | 10-20|1.35-1.65| 0.60-2.00 |0.13-0.18|Low-- | | 0.20| 5 | 3 | 86 
| 9-31 | 10-22|1.40-1.65| 0.60-2.00 |0.13-0.18|Low-- | | 0.28] ] ] 
| 31-51 | 18-28|1.30-1.60| 0.60-2.00 |0.15-0.19|Low-- l | 0.32] | | 
| 51-60 | 10-18|1.40-1.65| 0.60-2.00 [0.11-0.19|Low------ | | 0.32] | | 
| | | | | | | | Γι | 
7118: | | | | | | | | | | 
Arvilla--------- | 0-13 | 6-18|1.40-1.60| 2.00-6.00 |0.13-0.15]Low------ | | 0.20] 3 | 3 | 86 
| 13-19 | 6-18]|1.40-1.60| 2.00-6.00 |0.11-0.14|Low-- | | 0.20] | | 
| 19-60 | 2-10|1.40-1.60| 6.00-20.00]|0.02-0.05|Low------ | | 0.20] | | 
| | | | | | | 
Sandberg------ --| 0-12 | 5-15|1.35-1.55| 2.00-6.00 |0.13-0.15]Low------ [1.0-4.0| | 0.17], 3 | 3 | 86 
| 12-20 | 0-10|1.50-1.65| 6.00-20.00|0.03-0.10|Low-- | | 0.10] | | 
| 20-32 | 0-5 |1.50-1.65| 220.00 |0.02-0.06|Low-- | | 0.10] | | 
| 32-60 | 0-5 |1.50-1.65| 220.00 |0.02-0.06|Low------ [0.0-0.5| | 0.10] { l 
| | | | | | | | | | | 
711€: | | | | | | | | | | | 
Arvilla--------- | 0-8 | 6-18|1.40-1.60| 2.00-6.00 |0.13-0.15|Low------ | | 9.20| 3 | 3 | 86 
| 8-15 | 6-18|1.40-1.60| 2.00-6.00 |0.11-0.14|Low------ l | 0.20] { | 
| 15-60 | 2-10|1.40-1.60| 6.00-20.00|0.02-0.05 [Low------ | | 0.20] | | 
! | | | | | | | | | | 
Sandberg-------- | 0-7 | 5-15|1.35-1.55| 2.00-6.00 |0.13-0.15|Low------ ! 0.17| 3 | 3 | 86 
| 1-14 | 0-10|1.50-1.65| 6.00-20.00|0.03-0.10|Low------ l 0.10[ Í | 
| 14-60 | 0-5 |1.50-1.65] >20.00  |0.02-0.06|Low------ | 0.10| | | 
| | | | | | | | | | 
715: | | | | | | | | | | 
Bluffcreek------ | 0-8 | 5-14|1.40-1.60| 2.00-6.00 |0.13-0.18|Low------ l 0.20] 5 | 3 | 86 
| 8-26 | 3-10|1.45-1.65| 6.00-20.00[0.08-0.10|Low------ | 0.15| | | 
| 26-42 | 8-18|1.45-1.65| 2.00-6.00 |0.10-0.14|Low------ |0.0-0.5| 0.20| | | 
| 42-80 | 1-5 |1.60-1.70| 6.00-20.00|0.02-0.07 | Low------ | 0.15] ] J 
| | | | | | | | 
Clearriver------ | 0-9 | 5-15|1.40-1.60| 6.00-20.00|0.10-0.12|Low------ | 0.17] 5 | 2 |134 
| 9-48 | 3-10|1.55-1.70| 6.00-20.00|0.06-0.11|Low------ | 0.15| ] | 
| 48-60 | 1-5 |1.55-1.70| 6.00-20.00|0.02-0.06|Low------ | 0.15] l | 
| | | | | | | | | | 
716B: | | | | | | | ΓΙ | 
Leaflake-------- | 0-8 | 2-10|1.40-1.60| 6.00-20.00|0.10-0.12|Low------ | 0.17| 5 | 2 | 134 
| 8-26 | 2-10|1.40-1.70| 6.00-20.00|0.06-0.09 |Low------ | 0.15] І | 
| 26-51 | 15-28|1.50-1.70| 0.60-2.00 |0.12-0.18|Low------ | 0.32| | | 
| 51-60 | 10-18|1.60-1.80| 0.60-2.00 |0.11-0.17|Low------ [0.0-0.5| 0.28| 1 | 
| | | | | | | | 
Eagleview------- | 9-9 | 2-10|1.40-1.60| 6.00-20.00|0.10-0.12|Low------ | 0.17| 5 | 2 | 134 
| 9-36 | 2-10|1.50-1.65| 6.00-20.00|0.09-0.11|Low------ | 0.17] l | 
| 36-54 | 2-10|1.50-1.65| 6.00-20.00|0.06-0.08|Low------ | 0.15| | | 
| 54-60 | 2-10|1.50-1.65| 6.00-20.00|0.05-0.07 |Low------ | 0.15| | | 
| | | | | | | [ 1 | 
716C: | | | | | | | | 
Leaflake-------- | 9-3 | 2-10|1.40-1.60| 6.00-20.00|0.10-0.12|Low------ 4.0| 0.17| 5 | 2 | 134 
| 3-34 | 2-10|1.40-1.70| 6.00-20.00|0.06-0.09|Low------|0.0-0.5| 0.15] 0.15) | | 
| 34-71 | 15-28|1.50-1.70| 0.60-2.00 |0.12-0.18|Low------|0.0-0.5| 0.28| 0.32] | | 
| 71-80 | 10-18|1.60-1.80| 0.60-2.00 [0.11-0.17|Low------ [0.0-0.5| 0.24| 0.28| | | 
Í | | | | | | | | | | | 
Eagleview------- | 9-3 | 2-10|1.40-1.60| 6.00-20.00|0.10-0.12|Low------ |0.5-2.0| 0.17] 0.17] 5 | 2 | 134 
| 3-46 | 2-10|1.50-1.65| 6.00-20.00|0.09-0.11|Low------ |0.5-1.0| 0.17] 0.17| | | 
| 46-78 | 2-10|1.50-1.65| 6.00-20.00|0.06-0.08 | Low------ |9.0-9.5| 0.15| 0.15) | | 
| 78-80 | 2-10|1.50-1.65| 6.00-20.00|0.05-0.07 |Low------ |0.0-0.5| 0.15] 0.15] | | 
| | | | | 
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Physical Properties of the Soils--Continued 


| | | | | | 1 [Erosion factors|Wind  |Wind 


і l | | | 


Map symbol | Depth | Clay | Moist | Permea- |Available| Shrink- |Organic| | erodi-]erodi- 
and soil name | l | bulk | bility | water. | swell | matter| | | |bility|bility 
density capacity [potential K Kf T roup [index 
| In | Pet | g/ce | In/hr | infin | | Pet | | | | | 
| | | | | | | | | | | | 
7160: | | | | | | | | | | 
Leaflake-------- | 0-6 | 2-10|1.40-1.60| 6.00-20.00|0.10-0.12|Low------|0.5-4.0| 0.17] 0.17] 5 | 2 | 134 
| 6-23 | 2-10|1.40-1.70| 6.00-20.00|0.06-0.09|Low------|0.0-0.5| 0.15| 0.15) | | 
| 23-39 | 15-28|1.50-1.70| 0.60-2.00 |0.12-0.18|Low-- [0.0-0.5| | | 
| 39-60 | 10-18|1.60-1.80| 0.60-2.00 |0.11-0.17| һом 0.0-0.5| | | 
| I | | | | | | | 
Eagleview------- | 0-3 | 2-10|1.40-1.60| 6.00-20.00|0.10-0.12|Low | 5 | 2 | 134 
| 3-42 | 2-10|1.50-1.65| 6.00-20.00|0.09-0.11|Low-- | | | 
| 42-60 | 2-10|1.50-1.65| 6.00-20.00|0.06-0.08| Low: | | | 
| | | | | | | | | | 
718E: | | | | | | | | | 1 
Naytahwaush----- | 0-5 | 10-20|1.30-1.55| 0.60-2.00 |0.20-0.24|Moderate |3.0-6.0| 0.28] 0.28| 5 | 6 | 48 
| 5-10 | 8-15|1.30-1.50| 0.20-2.00 |0.16-0.24|Moderate |0.5-1.0| 0.28| 0.28) | | 
| 10-31 | 35-60|1.25-1.40| 0.06-0.20 |0.10-0.19|High----- |0.5-1.0| 0.32] 0.32| | | 
| 31-60 | 22-35|1.30-1.55| 0.20-0.60 |0.14-0.19|Moderate |0.0-0.5| 0.37| 0.37| | | 
| | | | | | | | | { | | 
721B: | | | | | | | | 
Corliss--------- | 0-8 | 2-10|1.40-1.60| 6.00-20.00[0.10-0.12|Low------ |1.0-3.0| 0.15] 0.15| 5 | 2 | 134 
| 8-19 | 0-10|1.50-1.65| 6.00-20.00|0.03-0.10|Low------|0.0-0.5| 0.10| 0.15| | | 
| 19-60 | 0-5 |1.50-1.65| 6.00-20.00|0.02-0.06|Low------|0.0-0.5| 0.10| 0.15| | | 
| | | | | | | | | | | | 
721C: | | | | | | | | | ΠΝ | 
Corliss--------- | 0-7 | 2-10|1.40-1.60| 6.00-20.00|0.10-0.12|Low------ |1.0-3.0| 0.15| 0.15| 5 | 2 | 134 
| 7-28 | 0-10|1.50-1.65| 6.00-20.00|0.03-0.10|Low------ |0.0-0.5| 0.10] 0.15] | | 
| 28-80 | 0-5 |1.50-1.65| 6.00-20.00|0.02-0.06 |1.оч------ |0.0-0.5| 0.10] 0.15] | | 
| | | | | | | | | 1! d | 
7210: | { | | "d | | | { | | 
Corliss--------- | 0-6 | 2-10|1.40-1.60| 6.00-20.00|0.10-0.12|Low----- -|1.0-3.0| 0.15| 0.15| 5 | 2 | 134 
| 6-20 | 0-10|1.50-1.65| 6.00-20.00|0.03-0.10|Low------ |9.0-0.5| 0.10| 0.15| | | 
| 20-60 | 0-5 |1.50-1.65| 6.00-20.00|0.02-0.06|Low------ |0.0-0.5| 0.10] 0.15] | | 
| | | | | | | | | | | | 
721E: | | | | | | | | | | | | 
Corliss--------- | 0-2 | 2-10|1.40-1.60| 6.00-20.00|0.10-0.12|Low------ ]1.0-3.0| 0.15| 0.15| 5 | 2 | 134 
| 2-22 | 0-10|1.50-1.65| 6.00-20.00|0.03-0.10|Low------ [0.0-0.5| 0.10] 0.15) l | 
| 22-60 | 0-5 |1.50-1.65| 6.00-20.00|0.02-0.06|Low------ [0.0-0.5| 0.10| 0.15] | | 
| | | | | | | | i | | | 
726: | | | | | | | | | | 
Kratka---------- | 0-8 | 5-15|1.20-1.50| 2.00-6.00 |0.13-0.18|Low------ |2.0-5.0| 0.17] 0.17| 3 | 3 | 86 
| 8-33 | 2-10|1.30-1.60| 6.00-20.00|0.06-0.11|Low------ |0.5-1.0| 0.17] 0.17] | | 
| 33-60 | 10-35|1.50-1.80| 0.20-2.00 |0.11-0.19|Moderate |0.0-0.5| 0.32] 0.32] | | 
| | | | | | | | | | | | 
746: | | | | | | | | | | | | 
Haslie-------- --| 0-21 | --- |0.10-0.30| 0.60-6.00 |0.35-0.48|--------- | 60-90 | --- | --- |1 | 2 | 134 
| 21-24 | --- |0.10-0.30| 0.60-6.00 |0.35-0.48|--------- | 60-90 | --- | --- | | | 
| 24-60 | 18-35|0.10-0.50| 0.06-0.60 |0.18-0.24|Moderate |6.0-20 | 0.28] 0.28] | | 
| | | | | | | | | | | | 
760С2: | | | | | | | | | | | | 
Chapett--------- | 0-7 | 10-20|1.30-1.60| 0.60-2.00 |0.20-0.22|Low------ |2.0-4.0| 0.24| 0.24] 5 | 5 | 56 
| 7-19 | 18-28|1.30-1.65| 0.60-2.00 |0.15-0.19|Low------ |0.5-1.0| 0.32| 0.32] | | 
| 19-27 | 10-18|1.40-1.65| 0.60-2.00 |0.11-0.19|Low------ |0.0-0.5| 0.28| 0.28] | | 
| 27-60 | 10-18|1.65-1.80| 0.60-2.00 |0.10-0.16|Low------ |0.0-0.5| 0.28| 0.28] | | 
| | | | | | | | | | | | 
Sisseton-------- | 9-7 | 15-20|1.20-1.30| 0.60-2.00 |0.16-0.18|Low------ |1.0-3.0| 0.32] 0.32] 5 | ἀν | 86 
| 7-22 | 10-18|1.20-1.35| 0.60-2.00 |0.16-0.20|Low------ |0.0-1.0| 0.32] 0.32] | | 
| 22-60 | 10-18|1.30-1.50| 0.60-2.00 |0.14-0.19|Low------|0.0-0.5| 0.37] 0.37| | | 
| | | | | | | | | | | | 
16002: | | | | | d | | | | | | 
Chapett--------- | 0-7 | 10-20|1.30-1.60| 0.60-2.00 |0.20-0.22|Low------ |2.0-4.0| 0.24] 0.24| 5 | 5 | 56 
| 7-15 | 18-28|1.30-1.65| 0.60-2.00 |0.15-0.19|Low------|0.5-1.0| 0.32] 0.32] | | 
| 15-23 | 10-18[1.40-1.65| 0.60-2.00 [0.11-0.19|Low------|0.0-0.5| 0.28] 0.28] | | 
| 23-60 | 10-18|1.65-1.80| 0.60-2.00 |0.10-0.16|Low------ |0.0-0.5| 0.28| 0.28] | | 
| | | | | 


390 


Map symbol 
and soil name 


760D2: 
Sisseton-------- 


769B: 
Mehurin--------- 


776B: 
Snellman-------- 


Sugarbush------- 


776C: 
Snellman-------- 


Sugarbush------- 


776Е: 
Snellman-------- 


Sugarbush------- 


T11C2:1 
Sisseton-------- 


Heimdal--------- 


111021 
Sisseton-------- 


Heimdal--------- 


| 


| Depth | Clay | 


| 


Physical Properties of the Soils--Continued 


| | | 


| | 


|Erosion factors|Wind 


Moist |  Permea- |Available| Shrink- |Organic| 
| bulk | bility | water | swell | matter| 
density capacity |potential 
Pct | g/cc |  In/hx | In/in | | Pet | 
| | | | | | 
| | | | 
15-20|1.20-1.30| 0.60-2.00 |0.16-0.18|Low------ ]1.0-3.0]| 
10-18|1.20-1.35| 0.60-2.00 |0.16-0.20|Low------ |0.0-1.0| 
10-18|1.30-1.50| 0.60-2.00 |0.14-0.19|Low------ |0.0-0.5| 
| | | | | | 
| | | | | | 
27-35|1.25-1.35| 0.20-0.60 [0.17-0.19|Moderate |4.0-8.0| 
35-60|1.25-1.40| 0.06-0.60 |0.10-0.19|Bigh----- |1.0-2.0| 
20-35|1.20-1.60| 0.20-2.00 |0.15-0.19|Moderate |0.0-0.5| 
20-30|1.20-1.60| 0.20-2.00 |0.15-0.19|Moderate |0.0-0.5 | 
| I | | | | 
| | | | | 
5-18|1.35-1.60| 0.60-6.00 |0.13-0.18|Low------ |1.0-3.0| 
5-15|1.50-1.70| 0.60-2.00 |0.09-0.14|Low------ [0.5-2.0| 
18-30|1.50-1.70| 0.60-2.00 |0.12-0.18|Moderate |0.0-0.5| 
7-18|1.60-1.80| 0.60-2.00 |0.11-0.16|Low------ |0.0-0.5| 
| | | | 
5-15|1.30-1.50| 2.00-6.00 |0.13-0.15|Low------ {1.0-2.0] 
2-10|1.40-1.60| 6.00-20.00|0.09-0.11|Low------ |0.5-1.0| 
10-18|1.40-1.60| 2.00-6.00 |0.12-0.15|Low------ |0.0-0.5| 
1-5 |1.60-1.80|20.00-40.00|0.02-0.06|Low------ |0.0-0.5| 
| | | | | | 
| | | | | | 
5-18|1.35-1.60| 0.60-6.00 |0.13-0.18|Low------ |1.0-3.0| 
5-15|1.50-1.70| 0.60-2.00 |0.09-0.14|Low------ |0.5-2.0| 
18-30|1.50-1.70| 0.60-2.00 |0.12-0.18[Moderate |0.0-0.5| 
7-18|1.60-1.80| 0.60-2.00 |0.11-0.16|Low------ |0.0-0.5| 
| | | | | | 
5-15|1.30-1.50| 2.00-6.00 |0.13-0.15|Low------ |1.0-2.0| 
2-10|1.40-1.60| 6.00-20.00|0.09-0.11|Low------ |0.5-1.0| 
10-18|1.40-1.60| 2.00-6.00 |0.12-0.15|Low------ |0.0-0.5| 
1-5 |1.60-1.80|20.00-40.00|0.02-0.06|Low------ |0.0-0.5| 
| | | | | | 
| ! | | | | 
5-18|1.35-1.60| 0.60-6.00 |0.13-0.18|Low------ |1.0-3.0| 
5-15|1.50-1.70| 0.60-2.00 |0.09-0.14|Low------ |0.5-2.0| 
18-30|1.50-1.70| 0.60-2.00 |0.12-0.18|Moderate |0.0-0.5| 
1-18|1.60-1.80| 0.60-2.00 |0.11-0.16|Low------ |0.0-0.5] 
| | | | | 
5-15|1.30-1.50| 2.00-6.00 |0.13-0.15|Low------ |1.9-2.0| 
2-10|1.40-1.60| 6.00-20.00|0.09-0.11|Low------ |0.5-1.0| 
10-18|1.40-1.60| 2.00-6.00 |0.12-0.15|Low------ |0.0-0.5| 
1-5 |1.60-1.80|20.00-40.00|0.02-0.06|Low------ [0.0-0.5| 
| | | | | | 
| | | | | 
15-20|1.20-1.30| 0.60-2.00 |0.16-0.18|Low------ |1.0-3.0] 
10-18|1.20-1.35| 0.60-2.00 |0.16-0.20|Low------ |0.0-1.0) 
10-18|1.30-1.50| 0.60-2.00 |0.14-0.19|Low------ |0.0-0.5| 
| | | | 
10-20|1.30-1.60| 0.60-2.00 |0.20-0.22|Low------ |3.0-6.0| 
10-18|1.35-1.65| 0.60-2.00 |0.12-0.19|Low------|0.5-1.0| 
10-18|1.45-1.65| 0.60-2.00 |0.11-0.19|Low------ |0.0-0.5| 
7-18|1.65-1.80| 0.60-2.00 |0.11-0.16|Low------ |0.0-0.5| 
| | | | 
| | | 
15-20|1.20-1.30| 0.60-2.00 |0.16-0.18|Low------ 
10-18|1.20-1.35| 0.60-2.00 |0.16-0.20|Low------ 
10-18|1.30-1.50| 0.60-2.00 |0.14-0.19|Low------ 
| 
10-20|1.30-1.60| 0.60-2.00 |0.20-0.22|Low------ 
10-18|1.35-1.65| 0.60-2.00 |0.12-0.19|tow- 
10-18|1.45-1.65| 0.60-2.00 |0.11-0.19|Low- 
7-18|1.65-1.80| 0.60-2.00 |0.11-0.16|Low------ 


Kf 


Soil Survey of 


|Wind 


| erodi- | erodi- 
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Otter Tail County, Minnesota—Part {| 


Map symbol 
and soil name 


777E: 
Sisseton-------- 


Heimdal--------- 


778B: 
Dorset---------- 


Corliss--------- 


778с: 
Dorset---------- 


779В: 
Peever---------- 


Mehurin--------- 


902B: 
Barneg---------- 


903С2: 
Barneg---------- 


Langhei--------- 


915C2: 
Forman---------- 


| Depth | Clay | 


23-60 


| 
| 


| Pet 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Physical Properties of the Soils--Continued 


Moist | 
| bulk | 
density 
| glee | 

| | 
| | 
15-20|1.20-1.30| 
10-18|1.20-1.35| 
10-18|1.30-1.50| 
| | 
10-20|1.30-1.60] 
10-18|1.35-1.65| 
10-18|1.45-1.65| 
7-18|1.65-1.80| 
| | 
| 


4-18|1.40-1.55 | 
10-18|1.45-1.65| 
5-10|1.55-1.65| 
0-5 |1.55-1.65| 
| 

2-10|1.40-1.60| 
0-10|1.50-1.65| 
0-5 |1.50-1.65| 
| | 

| | 


4-18|1.40-1.55| 
10-18|1.45-1.65| 
5-10|1.55-1.65| 
0-5 |1.55-1.65| 
| | 
2-10|1.40-1.60| 
0-10[1.50-1.65| 
0-5 |1.50-1.65| 
| | 

| | 


27-35|1.25-1.35| 
35-50|1.25-1.40| 
30-45|1.50-1.70| 

| | 
21-35|1.25-1.35 | 
35-60 |1.25-1.40| 
20-35|1.20-1.60| 
20-30|1.20-1.60| 


18-27|1.40-1.50| 
18-27 |1.50-1.60| 
18-27|1.50-1.60| 

| | 
18-27|1.40-1.50| 
18-27|1.50-1.60| 
18-27|1.50-1.60| 

| | 

| | 
18-27|1.40-1.50| 
18-27]1.50-1.60| 
18-27|1.50-1.60| 

| | 
18-27]|1.40-1.50| 
18-32|1.50-1.65| 
18-32|1.50-1.65| 

| | 

| | 
21-30|1.20-1.40| 
30-35]|1.30-1.50| 
18-35|1.30-1.50| 


Permea- 
bility 


In/hr 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 
0.60-2.00 


2.00-6.00 
2.00-6.00 


[Available| Shrink- 
| water | swell 
capacity |potential 
i | 
| | 
| | 
[0.16-0.18|Low------ 
[0.16-0.20|Low------ 
]0.14-0.19|Low------ 
| | 
[0.20-0.22|Low ------ 
[0.12-0.19|Low------ 
[0.11-0.19|Low------ 
[0.11-0.16|Low------ 
| | 

| 


[0.13-0.15|Low------ 
[0.12-0.19|Low------ 


In/in 


6.00-20.00[0.06-0.10|Low------ 
6.00-20.00[0.02-0.04|Low------ 


| | 


6.00-20.00|0.10-0.12|Low------ 
6.00-20.00|0.03-0.10|Low------ 
6.00-20.00|0.02-0.06|Low------ 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

2.00-6.00 |0.13-0.15|Low------ |3.0-5.0| 
2.00-6.00 |0.12-0.19|Low------ |1.0-2.0| 
6.00-20.00|0.06-0.10|1оч------ |0.0-0.5| 
6 .00-20.00|0.02-0.04 | Low------ J0.0-0.5] 
| | | | 
6.00-20.00|0.10-0.12|Low------ |1.0-3.0| 
6.00-20.00|0.03-0.10|Low------ {0.0-0.5] 
6.00-20.00|0.02-0.06|Low------ |0.0-0.5| 
| | | | 

| | | | 

0.20-0.60 |0.19-0.22|Moderate |3.0-6.0| 
0.06-0.60 |0.11-0.19|High----- |1.0-4.0| 
0.06-0.60 |0.08-0.17|High----- J0.0-0.5| 
| | | | 

0.20-0.60 |0.17-0.19|Moderate |4.0-8.0| 
0.06-0.60 |0.10-0.19|Bigh----- [1.0-2.0| 
0.20-2.00 |0.15-0.19|Moderate |0.0-0.5| 
0.20-2.00 |0.15-0.19|Moderate |0.0-0.5| 
| | | | 

| | 

0.60-2.00 [0.18-0.24|Low------ |2.0-5.0| 
9.60-2.00 |0.15-0.19|Low------ |0.5-1.0| 
0.60-2.00 |0.14-0.19|Low------ |0.0-0.5| 
| | | | 

0.60-2.00 |0.17-0.22|Low------ |1.0-3.0| 
0.60-2.00 [|0.14-0.19|Low------ (0.5-1.0| 
0.60-2.00 |0.14-0.19|Low------ 10.5-1.0| 
| | | | 

| | | | 

0.60-2.00 |0.18-0.24|Low------ |2.0-5.0| 
0.60-2.00 |0.15-0.19|Low------ |0.5-1.01 
0.60-2.00 |0.14-0.19|Low------ |0.0-0.51| 
| | | | 

0.60-2.00 |0.17-0.22]|Low------ j0.5-3.0| 
0.60-2.00 |0.15-0.19|Low------ [0.0-0.5| 
0.60-2.00 |0.15-0.19|Low------ [0.0-0.5] 
| | | | 

| | | 

0.60-2.00 |0.17-0.19|Moderate |4.0-8.0| 
0.60-2.00 |0.15-0.19|Moderate [0.5-1.0| 
0.20-0.60 |0.14-0.19|Moderate |0.0-0.5 
| 


i |Erosion factors|Wind 


|Organic| 
| matter | 


| Pet | 
| | 

| 
|1.0-3.01 
|0.0-1.0| 
|0.0-0.5| 
| | 
|3.0-6.0| 
|0.5-1.0| 


| Wind 
| erodi- | erodi- 
|bility|bility 
T |group [index 


| | 
| | 
| | 
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392 


Map symbol 
and soil name 


91562: 


93162: 
Formdale-------- 


931D2: 
Formdale-------- 


957В2: 
Rothsay--------- 


969С2: 
Zell-------- ---- 


Rothsay--------- 


| Pepth | Clay | 


| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
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Physical Properties of the Soils--Continued 


Moist | 

| bulk | 
density 

Pet | g/ec | 


18-27 1.40-1.50| 
18-27|1.50-1.60| 
18-27|1.50-1.60| 


27-30|1.20-1.40| 
30-35|1.30-1.50| 
18-35|1.30-1.50] 


18-27|1.40-1.50| 

18-27 |1.50-1.60] 

18-27|1.50-1.60| 
| | 
| 


27-35|1.30-1.50| 
24-35|1.40-1.60| 
18-35|1.50-1.65| 
18-35|1.50-1.65| 

| | 
28-35[1.40-1.50 | 
28-35|1.50-1.65| 
28-35|1.50-1.65| 


27-35|1.30-1.50| 
24-35|1.40-1.60| 
18-35|1.50-1.65| 
18-35|1.50-1.65| 

| | 
28-35|1.40-1.50| 
28-35|1.50-1.65| 
28-35 |1.50-1.65| 


18-27 |1.40-1.50| 
18-32|1.50-1.65 | 
18-32|1.50-1.65| 
| 

18-27 |1.40-1.50| 
18-27 |1.50-1.60| 
18-27 |1.50-1.60| 
| | 

| | 


10-18|1.20-1.40| 
10-18|1.20-1.40| 
5-18|1.20-1.40| 
5-18 |1.20-1.40| 
| | 
10-18|1.15-1.30| 
10-18|1.25-1.40| 
5-18|1.25-1.40| 
| | 

| | 
10-18|1.15-1.30| 
10-18|1.25-1.40| 
5-18|1.25-1.40| 
| | 
10-18|1.20-1.40| 
10-18|1.20-1.40| 
5-18|1.20-1.40| 
5-18|1.20-1.40| 


Permea- 
bility 


In/hr 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.20-0.60 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.20-0.60 
0.20-0.60 
0.20-0.60 


0.20-0.60 
0.20-0.60 
0.20-0.60 


0.60-2.00 
0.20-0.60 
0.20-0.60 
0.20-0.60 


0.20-0.60 
0.20-0.60 
0.20-0.60 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-6.00 
0.60-6.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-6.00 
0.60-6.00 


|Available| Shrink- 
| water | swell 
capacit potential 
| In/in | 

| | 

| 
|0.17-0.22|Low------ 
|0.14-0.19|Low------ 
[0.14-0.19|Low------ 
| | 

| | 
|0.17-0.19|Moderate 
[0.15-0.19|Moderate 
10.14-0.19|Moderate 
| | 
|0.17-0.22|Low------ 
[0.14-0.19 |Low------ 
[0.14-0.19 |Low------ 


[0.17-0.19|Moderate 
[0.17-0.19|Moderate 
[0.14-0.19|Moderate 
]0.14-0.19 (Moderate 
| | 
[0.17-0.22|Low------ 
|0.14-0.19|Low------ 
|0.14-0.19|Low------ 
| | 

| | 


|0.17-0.19|Moderate 
10.17-0.19|Moderate 
|0.14-0.19|Moderate 
[0.14-0.19|Moderate 
| | 
[0.17-0.22|Low 
|0.14-0.19|Low-- 
[0.14-0.19|Low 
| | 

| 


[0.17-0.22|Low 
[0.15-0.19|Low 
[0.15-0.19|Low 
| | 
[0.18-0.24|Low------ 
[0.15-0.19|Low------ 
[0.14-0.19|Low------ 
| | 
| | 
|0.22-0.24|Low------ 
]0.17-0.22|Low------ 
[0.20-0.22|Low------ 
[0.20-0.22|Low------ 
| 
|0.19-0.22|Low------ 
|0.15-0.20|Low------ 
0.15-0.20|Low------ 
| | 
| | 
|0.19-0.22|Low------ 
[0.15-0.20|Low------ 
[0.15-0.20|]Low------ 
| 
[0.22-0.24|Low------ 
|0.17-0.22|Low------ 
[0.20-0.22|Low------ 
[0.20-0.22|Low------ 


J [Erosion factors|Wind 


[Окдап1с | 
| matter | 


| Ρο 

| 

| 
|1.0-3.0 
[0.5-1.0 
|0.5-1.0 
| 

| 
|4.0-8.0 
|0.5-1.0 
|0.0-0.5 
| 
|1.0-3.0 
|0.5-1.0 
|0.5-1.0 


|3.0-6.0| 
|9.5-1.0| 
|0.0-0.5| 
[0.0-0.5| 


[2.0-5.0| 
|9.0-0.5| 
| 


| 
| 


eon 
ooo 
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"woo 
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Soil Survey of 


|Wind 
| exodi- | erodi- 
|bility|bility 
T |group [index 
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Otter Tail County, Minnesota— Part II 


Map symbol 
and soil name 


969D2: 


1015: 
Udipsamments---- 


1016: 
Udorthents------ 


1027: 
Udorthents. 


1030: 
Pits. 


Udipsamments---- 


1102B: 
Chapett--------- 


Dorset---------- 


1102C: 
Chapett--------- 


Dorset---------- 


| Depth | Clay | 


0-14 
14-60 
60-80 


0-16 
16-27 
27-60 


0-12 
12-20 
20-60 


0-10 
10-25 
25-37 
37-60 


0-12 
12-15 
15-32 
32-60 


0-9 

9-20 
20-34 
34-60 


0-10 
10-18 
18-29 
29-60 


Pct 


Physical Properties of the Soils--Continued 


| | 
Moist | 
| bulk | 
density 

| g/ee | 
| | 

| | 
10-18|1.15-1.30]| 
10-18|1.25-1.40| 
5-18|1.25-1.40| 


10-18|1.20-1.40| 
10-18 |1.20-1.40| 
5-18 |1.20-1.40]| 
5-18 |1.20-1.40| 


1-15[1.50-1.70| 
1-10|1.50-1.70| 
1-10|1.50-1.70| 


| | 


| | 
| | 
| i 
| | 
| | 
| | 
| | 
| | 
| | 
| 


1-15|1.50-1.70| 
1-10|1.50-1.70| 
1-10|1.50-1.70| 
| | 

{ | 
10-22|1.00-1.40] 
8-18|1.30-1.50| 
0-5 |1.50-1.70] 
| | 

--- |0.10-0.25| 
3-18|1.40-1.65| 
0-10|1.50-1.65| 
| | 

| | 


10-20|1.30-1.60| 
18-28|1.30-1.65| 
10-18]1.40-1.65| 
10-18|1.65-1.80| 
| | 
4-18|1.40-1.55| 
10-18|1.45-1.65| 
5-10|1.55-1.65| 
0-5 |1.55-1.65| 
| | 

| | 
10-20|1.30-1.60| 
18-28|1.30-1.65| 
10-18|1.40-1.65| 
10-18|1.65-1.80)| 
| | 
4-18|1.40-1.55| 
10-18[1.45-1.65| 
5-10|1.55-1.65)| 
0-5 |1.55-1.65| 


[Erosion factors|Wind 


Permea- |Available| Shrink- |Organic| 
bility | water | swell | matter| 
capacity |potential 
In/hr | In/in | | Pct | 
| | | | 
| | | | 
0.60-2.00 |0.19-0.22|Low------ |2.0-5.0| 
0.60-2.00 |0.15-0.20|Low------ |0.0-1.0| 
0.60-2.00 |0.15-0.20|Low------ j0.0-0.5| 
| | | | 
0.60-2.00 |0.22-0.24|Low------ |3.0-6.0| 
0.60-2.00 |0.17-0.22]|Low------ 10.5-1.0| 
0.60-6.00 |0.20-0.22|Low------ [0.0-0.5]| 
0.60-6.00 |0.20-0.22|Low------ [0.0-0.5| 
| | i | 
| | | 
2.00-20.00[|0.05-0.10|Low------ [0.0-0.5| 
6.00-20.00|0.05-0.08|Low------ | --- | 
>20.00 [0.03-0.05|Low------ | --- | 
| | | | 
| | | | 
=== | --- |--------- | === | 
0.06-6.00 | --- |--------- | --- | 
| | | | 
! | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
2.00-20.00|0.05-0.10|Low------ [0.0-0.5] 
6 .00-20.00|0.05-0.08|Low------ | --- | 
>20.00 [0.03-0.05|Low------ | --- | 
| | | | 
| | | | 
0.60-2.00 |0.20-0.22|Low------ |5.0-15 | 
2.00-6.00 |0.12-0.19|Low------ J0.5-1.0| 
6.00-20.00|0.02-0.04|Low------ |0.0-0.5| 
| | | 
0.60-6.00 |0.35-0.50|--------- | 50-90 | 
2.00-20.00[0.08-0.14|Low------ |5.0-20 | 
6.00-20.00[|0.03-0.08|Low------ [0.5-5.0| 
| | | | 
| | | | 
0.60-2.00 |0.20-0.22|Low------ [2.0-4.0] 
0.60-2.00 |0.15-0.19|Low------ |9.5-1.0| 
0.60-2.00 |0.11-0.19|Low------ |ο.0-0.5| 
0.60-2.00 |0.10-0.16|Low------ 10.0-0.5| 
| | | | 
2.00-6.00 |0.13-0.15|Low------ |3.0-5.0| 
2.00-6.00 |[0.12-0.19|Low------ |1.0-2.0| 
6.00-20.00|0.06-0.10|Low----- -]0.0-0.5| 
6.00-20.00|0.02-0.04 | .оч------ j0.0-0.5| 
| | | | 
| | | | 
0.60-2.00 |0.20-0.22|Low------ |2.0-4.0| 
0.60-2.00 |0.15-0.19|Low------ |0.5-1.0| 
0.60-2.00 |0.11-0.19|Low------ |0.0-0.5| 
0.60-2.00 |0.10-0.16|Low------ [0.0-0.5| 
| | | | 
2.00-6.00 |0.13-0.15|Low------ |3.0-5.0| 
2.00-6.00 |0.12-0.19|Low------ |1.0-2.0| 
6.00-20.00|0.06-0.10|Low------ |0.0-0.5| 
6.00-20.00|0.02-0.04 |1.оч------ |0.0-0.5| 
| 
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Map symbol 
and soil name 


1103: 
Clitherall------ 


11048: 
Waukon---------- 


Dorset---------- 


1104C: 
Waukon---------- 


Dorset---------- 


1104D: 
Waukon---------- 


Dorset---------- 


1105B: 


1111: 
Nidaros--------- 


1112D: 
Chapett--------- 


| Depth | С1ау | 


Physical Properties of the Soils--Continued 


Moist | 
| bulk | 
density 
Pet | g/cc | 
| | 
| 
8-15|1.45-1.60| 
8-18|1.45-1.65| 
1-5 |1.55-1.65| 
10-18|1.65-1.80| 
| | 
| | 


12-27|1.40-1.60| 
18-35|1.40-1.60| 
18-30|1.45-1.65| 
| 
4-18|1.40-1.55| 
10-18|1.45-1.65| 
5-10|1.55-1.65| 
0-5 |1.55-1.65| 
| | 

| | 
12-27 |1.40-1.60| 
18-35|1.40-1.60| 
18-30{1.45-1.65| 
| | 
4-18|1.40-1.55| 
10-18 |1.45-1.65| 
5-10|1.55-1.65| 
0-5 |1.55-1.65| 


12-27 |1.40-1.60| 
18-35 |1.40-1.60| 
18-30 [1.45-1.65 | 
| 
4-18|1.40-1.55] 
10-18 |1.45-1.65| 
0-5 |1.55-1.65| 
| | 
| 
8-22|1.20-1.40] 
18-35 |1.20-1.40| 
8-27|1.20-1.40| 
5-20|1.30-1.65| 
| | 
| | 
5-14|1.30-1.55| 
2-8 |1.50-1.65| 
1-5 |1.55-1.70| 
| | 
| | 


--- [0.15-0.45| 
8-35|1.50-1.80| 
0-4 |1.40-1.65| 
| | 

| | 
10-20|1.30-1.60| 
18-28 ]1.30-1.65 | 
10-18 ]1.40-1.65] 
10-18 |1.65-1.80| 
| 
2-10|1.40-1.60| 
0-10|1.50-1.65| 
0-5 |1.50-1.65| 


|Есозіоп factors|Wind 


Permea- |Ауаі1аҺ1е| Shrink- |Organic| 

bility | water | swell | matter| 
capacity |potential 

In/hr | In/in | | Pet | 

| | | | 

| | | 

2.00-6.00 |0.13-0.18|Low------ 12.0-6.0 | 

2.00-6.00 |0.12-0.19|Low------ |0.5-2.0| 

6.00-20.00|0.02-0.07[Low------ 10.0-0.5] 

0.60-2.00 |0.11-0.16|Low------ |0.0-0.5| 

| | | | 

| | | | 

0.60-2.00 |0.20-0.24|Moderate |2.0-6.0| 

0.60-2.00 |0.15-0.19|Moderate |0.0-0.5| 

0.60-2.00 |0.15-0.19|Low------ |9.0-0.5| 

| | | | 

2.00-6.00 |0.13-0.15|Low------ |3.0-5.0| 

2.00-6.00 |0.12-0.19|Low------ |1.6-2.0| 

6.00-20.00|0.06-0.10|Low------ [0.0-0.5| 

6.00-20.00|0.02-0.04|Low------ j0.0-0.5| 

| | | | 

| | 

0.60-2.00 |0.20-0.24|Moderate |2.0-6.0| 

0.60-2.00 |0.15-0.19|Moderate [0.0-0.5 | 

0.60-2.00 |0.15-0.19|Low------ [0.0-0.5| 

| | | | 

2.00-6.00 [0.13-0.15|Low------ |3.0-5.0| 

2.00-6.00 |0.12-0.19|Low------ |1.0-2.01| 

6.00-20.00|0.06-0.10|Low------ [0.0-0.5] 

6.00-20.00|0.02-0.04|Low------ [0.0-0.5] 

| | | | 

I | | | 

0.60-2.00 |0.20-0.24|Moderate |2.0-6.0| 

0.60-2.00 |0.15-0.19|Moderate |0.0-0.5| 

0.60-2.00 |0.15-0.19|Low------ |0.0-0.5| 

| 

2.00-6.00 |0.13-0.15|Low------ [3.0-5.0| 

2.00-6.00 |0.12-0.19|Low------ |1.0-2.0| 

6.00-20.00|0.02-0.04|Low------ 10.0-0.5| 

| | | | 

| | | | 

0.60-2.00 |0.20-0.24|Low------ [2.0-6.0| 

0.60-2.00 |0.17-0.22|Moderate |0.5-1.0| 

0.60-2.00 |0.15-0.22|Low------ |0.0-0.5| 

0.60-2.00 [0.12-0.22|Low------ |9.0-0.5| 

| | | | 

| ! | | 

2.00-6.00 |0.10-0.15|Low------ |3-0-10 | 

6.00-20.00|0.06-0.10|Low------ |0.5-3.0] 

6.00-20.00|0.04-0.06|Low------ |0.0-0.5| 

| | | | 

| | | | 

0.20-6.00 |0.35-0.45|--------- | 55-85 | 

0.60-2.00 |[0.13-0.22|Low------ |5.0-15 | 

6$.00-20.00|0.03-0.08|Low------ |9.0-0.5| 

| | | | 

| | | | 

0.60-2.00 |0.20-0.22|Low------ |2.0-4.0] 

0.60-2.00 |0.15-0.19|Low------ |9.5-1.0| 

0.60-2.00 |0.11-0.19|Low------ [0.0-0.5| 

0.60-2.00 |0.10-0.16|Low------ |9.0-0.5| 

| | ! 

6.00-20.00|0.10-0.12|Low------ |1.0-3.0| 

6.00-20.00|0.03-0.10|Low------ [0.0-0.5| 

6.00-20.00|0.02-0.06 |Low------ [0.0-0.5| 

| 


| | | 


Soil Survey of 


| Wind 
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|bility|bility 


T [group |index 
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Otter Tail County, Minnesota—Part II 


Map symbol 


and soi 


1112E: 
Chapett- 


Seelyevi 


Cathro-- 


1114: 
Hangaard 


1120: 
Rushlake 


Hangaard 


1129: 
Lindaas- 


1131B: 
Verndale 


1 name 


lle----- 


| Depth | clay | 


0-15 
15-25 
25-60 


0-9 

9-19 
19-49 
49-60 


0-8 
8-19 
19-60 


0-27 
27-38 
38-60 


0-16 
16-25 
25-60 


0-6 

6-14 
14-19 
19-34 
34-80 


Pct | 


Physical Properties of the Soils--Continued 


| | 
Moist | 
| bulk | 
density 
з/єс | 
| | 
| 
10-20|1.30-1.60| 
18-28|1.30-1.65| 
10-18|1.40-1.65| 
10-18|1.65-1.80| 


2-10|1.40-1.60| 
0-10[1.50-1.65| 
0-5 [1.50-1.65| 


--- [0.10-0.30| 
18-35 |0.10-0.50| 
| | 
--- [0.10-0.25| 
--- |0.10-0.25| 
| 
--- |0.28-0.45| 
10-30|1.50-1.70| 
| | 
| | 
5-15|1.50-1.70| 
2-10|1.50-1.70| 
| | 
| 
3-10|1.50-1.70 | 
1-10|1.50-1.70| 
| | 
5-15|1.50-1.70| 
2-10|1.50-1.70| 
| | 
| | 
27-35|1.10-1.30| 
35-60|1.20-1.40| 
25-40|1.20-1.50| 


7-12|1.50-1.70| 
7-18|1.60-1.70| 
2-6 |1.45-1.60| 
0-4 |1.45-1.60| 
| 
2-10|1.40-1.60| 
0-10|1.50-1.65| 
0-3 |1.50-1.65| 


--- |0.15-0.45| 
8-35|1.50-1.80| 
0-4 |1.40-1.65| 

| | 

| | 
27-35|1.10-1.50| 
18-35|1.20-1.50| 
18-35|1.20-1.60| 


3-10|1.35-1.65| 
3-15|1.35-1.65| 
8-18|1.45-1.65 | 
3-10|1.50-1.65 | 
2-5 |1.55-1.70| 


Permea- 
bility 


In/hr 


|Available| Shrink- 
| water | swell 
capacity |potential 
| In/in | 

| | 

| 
J0.20-0.22|Low------ 
[0.15-0.19|Low------ 
|0.11-0.19|Low------ 
|0.10-0.16 | Low------ 


6.00-20.00|0.10-0.12|Low------ 
6.00-20.00|0.03-0.10|Low------ 
6.00-20.00|0.02-0.06|Low------ 


[Erosion factors|Wind 


| organic | 
| matter | 


| 
| 
| 
«οἱ 
«οἱ 
-5| 
-5| 
| 
«οἱ 
| 
| 
| 
| 
0.60-6.00 |0.35-0.48 | | 
0.06-0.60 |0.18-0.24|Moderate |6.0-20 | 
| | | 
0.20-6.00 |0.35-0.45| | 
0.20-6.00 |0.35-0.45| | 
| 
0.20-6.00 |0.45-0.55| | 
0.20-2.00 |0.11-0.22|Low------ |1.0-5.0| 
| | | | 
| | | 
6.00-20.00|0.10-0.12|Low------ |1.0-4.0| 
6.00-40.00|0.02-0.04|Low------ |0.0-0.5| 
| | | | 
| | | | 
6.00-20.00[0.10-0.12|Low------ |o. «οἱ 
6.00-20.00|0.02-0.10|Low------ 10.0-0.5| 
| | 
6.00-20.00|0.10-0.12]Low------ [1-0-4 .0| 
6.00-40.00|0.02-0.04|Low------ [0.0-0.5| 
| | | | 
| | | | 
0.60-2.00 |0.14-0.17|Moderate |4.0-7.0| 
0.06-0.20 |0.10-0.14]|]Bigh----- |2.0-4.0| 
0.20-0.60 [0.11-0.15|Moderate |0.5-1.0| 
| | | | 

| 
2.00-6.00 |0.13-0.17|Low------ |2.0-4.0| 
0.60-2.00 [0.14-0.18|Low------ |9.5-1.0| 
6.00-20.00|0.06-0.08|Low------ |0.0-0.5| 
6.00-20.00|0.02-0.06|Low------ J0.0-0.5| 
| | | 
6.00-20.00|0.10-0.12|Low------ |1.0-3.0| 
6.00-20.00|0.03-0.11|Low------ |0.0-0.5 | 
6.00-20.00|0.03-0.08 | Low------ [0.0-0.5| 
| | | | 
| | 
0.20-6.00 |0.35-0.45|--------. | 55-85 | 
0.60-2.00 [0.13-0.22]|]Low------ [5.0-15 | 
6.00-20.00|[0.03-0.08|Low------ [0.0-0.5| 


0.20-2.00 |0. 
0.20-2.00 |0. 
0.20-2.00 |0. 


6.00-20.00|0. 


2.00-20.00|0 


2.00-6.00 |o. 
6.00-20.00|0. 


6.00-20.00|0 


| | | 

| | | 
17-0.19|Moderate |4.0-7.0] 
15-0.19|Moderate |1.0-4.0| 
14-0.19|Moderate |0.0-1.0| 
| | | 

| | 

| 


07-0.12|Low------ |1.0-4.0 
.10-0.18 | Low------ |0.0-0.5| 
12-0.17|Low------ [0.5-1.0| 
06-0.11|Low------ |0.0-0.5| 
.05-0.07|Low------ 10.0-0.5| 


0.15 | 
0.10| 


|Wind 
| erodi-|erodi- 
|bility|bility 
T |group |index 


| | 
| | 
| | 
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| | 
| | 
| | 
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| | 
| | 
| | 
5 | 2 | 134 
| | 
| | 
| | 
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| | 
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| | 
| | 
| | 
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| | 
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| | 
| | 
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| | 
| | 
| | 
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| | 
| | 
| | 
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| | 
| | 
| | 
| | 
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| | 
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395 


396 


Map symbol 
and soil name 


1195A: 
Eagleview------- 


1195B: 


Eagleview------- 


1195С: 


Eagleview------- 


1195E: 


Eagleview------- 


1196B: 


Two Inlets------ 


1196C: 


| Depth | Clay | 


Physical Properties of the Soils--Continued 


Moist | Permea- |Available| Shrink- |Organic| 
| bulk | bility | water | swell | matter| 
density capacity |potential 
Pct | g/cc |  In/hr | iÓ rin | ] Pct | 
| | | l | | 
| | | | | 
2-10|1.40-1.60| 6.00-20.00|0.10-0.12|Low------|0.5-2.0| 
2-10|1.50-1.65| 6.00-20.00|0.09-0.11|Low------|0.5-1.0| 
2-10|1.50-1.65| 6.00-20.00|0.06-0.08|Low------|0.0-0.5| 
2-10|1.50-1.65| 6.00-20.00|0.05-0.07|Low------ [0.0-0.5| 
| | | | | | 
| | | | 
3-10]1.35-1.65| 6.00-20.00|0.07-0.12|Low------ 11.0-4.0| 
3-15|1.35-1.65| 2.00-20.00|0.10-0.18|Low------|0.0-0.5| 
8-18|1.45-1.65| 2.00-6.00 |0.12-0.17|Low------[|0.5-1.0| 
3-10|1.50-1.65| 6.00-20.00|0.06-0.11|Low------|0.0-0.5| 
2-5 |1.55-1.70| 6.00-20.00|0.05-0.07|Low------|0.0-0.5| 
| | | 
2-10|1.40-1.60| 6.00-20.00|0.10-0.12|Low------ |0.5-2.0] 
2-10|1.50-1.65 | 6.00-20.00[0.09-0.11|Low------|0.5-1.0| 
2-10|1.50-1.65 | 6.00-20.00|0.06-0.08|Low------ |0.0-0.5)| 
| | | | | | 
| | | | | | 
3-10|1.35-1.65| 6.00-20.00|0.07-0.12|Low------ |1.0-4.0| 
3-15|1.35-1.65| 2.00-20.00|0.10-0.18|Low------ |0.0-0.5| 
8-18|1.45-1.65| 2.00-6.00 |0.12-0.17|Low------ |0.5-1.0| 
3-10|1.50-1.65| 6.00-20.00[|0.06-0.11|Low------ |0.0-0.5! 
2-5 |1.55-1.70| 6.00-20.00|0.05-0.07|Low------ |0.0-0.5)| 
! | | | | | 
2-10|1.40-1.60| 6.00-20.00|[0.10-0.12|Low------ Ι9.5-2.0| 
2-10]1.50-1.65| 6.00-20.00|0.09-0.11|Low------ |0.5-1.0) 
2-10|1.50-1.65| 6.00-20.00|0.06-0.08|Low------ |9.0-0.5| 
2-10|1.50-1.65| 6.00-20.00|0.05-0.07 |Low------ |9.0-0.5| 
| | | | | | 
| | | | | | 
5-18|1.40-1.60| 2.00-6.00 |0.13-0.18|Low------ |2.0-4.0| 
3-15]1.35-1.65] 2.00-20.00|0.10-0.18|Low------ |0.0-0.5| 
8-18|1.45-1.65| 2.00-6.00 |0.12-0.17|Low------ |0.5-1.0) 
3-10|1.50-1.65| 6.00-20.00|0.06-0.11|Low------ [0.0-0.5| 
2-5 |1.55-1.70| 6.00-20.00|0.05-0.07|Low------ |9.0-0.5| 
| | | | | | 
2-1011.40-1.60| 6.00-20.00[0.10-0.12|Low------ |0.5-2.0| 
2-10|1.50-1.65| 6.00-20.00|0.09-0.11|Low------ [0.5-1.0| 
2-10|1.50-1.65| 6.00-20.00|0.06-0.08|Low------ [0.0-0.5| 
2-10|1.50-1.65| 6.00-20.00|0.05-0.07|Low------ |9.0-0.5| 
| | | | | | 
| | | | | 
5-18|1.40-1.60| 2.00-6.00 |0.13-0.18|Low------ |2.0-4.0| 
3-15|1.40-1.60| 2.00-20.00|0.08-0.13|Low------ |9.0-0.5| 
8-18|1.45-1.65| 2.00-6.00 |0.08-0.17|Low------ |9.5-1.0] 
1-5 |1.55-1.70| 6.00-20.00|0.02-0.10|]Low------|0.0-0.5| 
1-5 |1.60-1.70| 6.00-20.00[0.01-0.07|Low------ |0.0-0.5]| 
| | | | | | 
5-10|1.40-1.60| 2.00-6.00 |0.10-0.15|Low------ |1.0-2.0| 
2-10|1.40-1.60| 6.00-20.00|0.09-0.11|Low------ |0.0-0.5| 
5-15|1.40-1.60| 6.00-20.00|0.09-0.11|Low------ [0.0-0.5| 
0-3 |1.60-1.80]|20.00-40.00|0.02-0.04|Low----—-- |0.0-0.5| 
| | | | | | 
| | | | | | 
5-18|1.40-1.60| 2.00-6.00 |0.13-0.18|Low------ |2.0-4.0] 
3-15|1.40-1.60| 2.00-20.00]|0.08-0.13|Low------ |0.0-0.5| 
8-18|1.45-1.65| 2.00-6.00 |0.08-0.17|Low------ [0.5-1.0| 
1-5 |1.55-1.70| 6.00-20.00|0.02-0.10|Low------ [0.0-0.5| 
1-5 |1.60-1.70| 6.00-20.00|0.01-0.07|Low------|0.0-0.5| 
| 
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|Wind 
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Physical Properties of the Soils--Continued 


| | | | | | | [Erosion factors|Wind  |Wind 


Map symbol | Depth | Clay | Moist | Permea- |Available| Shrink- |Organic| | exodi-|erodi- 
and soil name | | | bulk | bility | water | swell | matter| | | |bility|bility 
density capacity |potential K Kf T |group | index 
| за | Pet | g/cc |  In/hr | In/in | | Pet | | | | | 
| | | | | | | | | I- | 
1196С: | | | | | | | | | | | | 
Two Inlets------ | 0-4 | 5-10|1.40-1.60| 2.00-6.00 |0.10-0.15|Low------ |1.0-2.0| 0.10] 0.15] 5 | 3 | 86 
| 4-9 | 2-10|1.40-1.60| 6.00-20.00|0.09-0.11|Low------ 10.0-0.5| 0.10| 0.15) | | 
| 9-38 | 5-15|1.40-1.60| 6.00-20.00|0.09-0.11|Low------ |9.0-0.5| 0.10| 0.15| | | 
| 38-60 | 0-3 [1.60-1.80|20.00-40.00]|0.02-0.04|Low------ |0.0-0.5| 0.05| 0.10) | | 
| | | | | | | | | | ! | 
1196Е: | | | | | | | | | | | | 
Lida------------ | 9-3 | 5-18[1.40-1.60| 2.00-6.00 |0.13-0.18|Low------ [2.0-4.0] 0.17] 0.20] 5 | 3 | 86 
| 3-14 | 3-15|1.40-1.60| 2.00-20.00]0.08-0.13 | Low------ [0.0-0.5| 0.10] 0.17] | | 
| 14-20 | 8-18|1.45-1.65| 2.00-6.00 |0.08-0.17|Low------ |0.5-1.0| 0.15| 0.24| | | 
| 20-27 | 1-5 |1.55-1.70| 6.00-20.00|0.02-0.10|Low------ 1 | | 
| 27-60 | 1-5 |1.60-1.70| 6.00-20.00|0.01-0.07 | һоч- | | | 
| | | | | | | 
Two Inlets------ | 0-3 | 5-10|1.40-1.60| 2.00-6.00 |0.10-0.15|Low------ | 5 | з | 86 
| 3-7 | 2-10|1.40-1.60| 6.00-20.00|0.09-0.11|Low------ | | | 
| 7-21 | 5-15|1.40-1.60| 6.00-20.00|0.09-0.11|Low------ | | | 
| 21-60 | 0-3 |1.60-1.80|20.00-40.00|0.02-0.04 |Low------ | | | 
| | | | | | | | | 
1196Е: | | | | | | | | | 
Lida------------ | 0-4 | 5-18|1.40-1.60| 2.00-6.00 |0.13-0.18|Low------ | 5 | 3 | 86 
| 4-17 | 3-15|1.40-1.60| 2.00-20.00|0.08-0.13|Low------ | | | 
| 17-25 | 8-18|1.45-1.65| 2.00-6.00 |0.08-0.17|Low------ | 1 | 
| 25-28 | 1-5 |1.55-1.70| 6.00-20.00|0.02-0.10|Low------ | | | 
| 28-60 | 1-5 |1.60-1.70| 6.00-20.00|0.01-0.07|Low------ | | | 
| | | | | | | 
Two Inlets------ | 0-3 | 5-10|1.40-1.60| 2.00-6.00 |0.10-0.15|Low---—--- | 5| 3 | 86 
| 3-7 | 2-10|1.40-1.60| 6.00-20.00|0.09-0.11|Low------ |0.0-0.5| 0.10] 0.15| | | 
| 7-14 | 5-15|1.40-1.60| 6.00-20.00[0.09-0.11|Low------ |0.0-0.5| 0.10| 0.15| | | 
| 14-60 | 0-3 |1.60-1.80|20.00-40.00[|0.02-0.04|Low------ Ι9.0-0.5| 0.05| 0.10| | | 
| | | | | | | | | | | | 
1200: | | | | | | | | | | |! | 
Egglake--------- | 0-4 | 8-15|1.35-1.60| 0.60-6.00 |0.10-0.21|Low------ |2.0-4.0| 0.28| 0.28| 5 | 5 | 56 
| 4-9 | 3-10|1.50-1.70| 0.60-6.00 |0.12-0.14|Low------ |0.5-2.0| 0.24| 0.24) | | 
| 9-25 | 18-30|1.50-1.70| 0.60-2.00 |0.16-0.18|Moderate |0.0-0.5| 0.32| 0.32| | | 
| 25-60 | 10-18|1.60-1.80| 0.60-2.00 |0.11-0.13|Low------ 10.0-0.5| 0.24| 0.24| | | 
| | | | | | | | | | | | 
1208B: | | i | | | | | | | | | 
Naytahwaush----- | 0-7 | 27-35|1.30-1.55| 0.20-0.60 |0.17-0.20|Moderate |3.0-6.0| 0.28] 0.28| 5 | 6 | 48 
| 7-25 | 35-60|1.25-1.40| 0.06-0.20 |0.10-0.19|ніаҺ----- |0.5-1.0| 0.32] 0.32] | | 
| 25-60 | 22-35|1.30-1.55| 0.20-0.60 |0.14-0.19|Moderate |0.0-0.5| 0.37] 0.37] | | 
| | | | | | | | | | | | 
Mahkonce-------- | 0-7 | 22-35|1.30-1.55| 0.20-0.60 |0.17-0.22|Moderate |3.0-6.0| 0.32| 0.32| 5 | 6 | 48 
| 7-37 | 35-60|1.25-1.40| 0.06-0.20 |0.13-0.19|Bigh----- |0.0-0.5| 0.24] 0.24| | | 
| 37-55 | 30-45|1.30-1.55| 0.20-0.60 |0.13-0.19|Moderate |0.0-0.5| 0.32] 0.32| ! | 
| 55-60 | 25-35|1.30-1.55| 0.20-0.60 |0.13-0.19|Moderate |0.0-0.5| 0.32| 0.32| | | 
| | | | | | | | | | | | 
1209С: | | | | | | | | | | 
Naytahwaush----- | 0-7 | 27-35|1.30-1.55| 0.20-0.60 |0.17-0.20|Moderate |3.0-6.0| 0.28| 0.28] 5 | 6 | 48 
| 7-24 | 35-60|1.25-1.40| 0.06-0.20 |0.10-0.19|High----- |0.5-1.0| 0.32] 0.32 | | 
| 24-60 | 22-35|1.30-1.55| 0.20-0.60 [0.14-0.19|Moderate |0.0-0.5| 0.37] 0.37| | | 
| | | | | | | | | | | | 
1212B: | | | | | | | | | | | | 
Mahkonce-------- | 0-7 | 22-35|1.30-1.55| 0.20-0.60 |0.17-0.22|Moderate |3.0-6.0| 0.32| 0.32| 5 | 6 | 48 
| 7-23 | 35-60|1.25-1.40| 0.06-0.20 |0.13-0.19|Bigh----- |0.0-0.5| 0.24| 0.24| | ] 
| 23-46 | 30-45|1.30-1.55| 0.20-0.60 |0.13-0.19|Moderate |0.0-0.5| 0.32| 0.32| | | 
| 46-60 | 25-35|1.30-1.55| 0.20-0.60 |0.13-0.19|Moderate |0.0-0.5| 0.32] 0.32| | | 
| | | | | | | | | | | | 
1214: | | | | | | | | | | | | 
Mustinka-------- | 0-14 | 28-40|1.10-1.30| 0.20-0.60 |0.17-0.24|Moderate |5.0-10 | 0.28| 0.28| 5 | 7 | 38 
| 14-24 | 35-60|1.20-1.40| 0.06-0.20 |0.13-0.19|High----- |1-0-3.0| 0.37] 0.37] | | 
| 24-36 | 18-35|1.20-1.40| 0.20-0.60 |0.14-O.19|Moderate |0.5-1.0| 0.37| 0.37] ] | 
| 36-80 | 18-35|1.40-1.60| 0.20-0.60 |0.14-0.19|Moderate |0.0-0.5| 0.37| 0.37| | | 
| | | | 
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Map symbol 
and soil name 


1215: 
Pinelake-------- 


1216B: 


1217E: 
Waukon---------- 


1218B: 
Snellman-------- 


1218C: 
Snellman-------- 


1218E: 
Snellman-------- 


| Depth | Clay | 


Moist 


| bulk | 
densit 
Pct | g/cc | 
| | 
| 
8-15|1.30-1.50| 
12-18|1.30-1.50| 
1-8 |1.50-1.70| 
1-5 |1.50-1.70| 
| | 
| | 


5-15|1.35-1.60| 
3-10]1.50-1.70| 
18-30|1.50-1.70| 
10-18|1.60-1.80| 
| | 
5-18|1.30-1.55| 
5-15|1.50-1.70] 
18-30|1.50-1.70| 
10-18|1.55-1.75] 
| | 
| | 
12-27|1.40-1.60| 
18-35|1.40-1.60| 
18-30[1.45-1.65| 
| | 
5-18|1.40-1.60| 
3-15|1.40-1.60| 
8-18|1.45-1.65| 
1-5 |1.60-1.70| 
| | 

| 
5-18|1.35-1.60| 
5-15|1.50-1.70| 
18-30|1.50-1.70| 
7-18|1,60-1.80| 
7-18|1.60-1.80| 
| | 
5-18|1.40-1.60| 
3-15|1.40-1.60| 
8-18|1.45-1.65| 
1-5 |1.55-1.70| 
1-5 |1.60-1.70| 
| | 
| | 


5-18|1.35-1.60| 
5-15|1.50-1.70] 
18-30[1.50-1.70| 
1-18|1.60-1.80| 
| | 
5-18|1.40-1.60! 
3-15|1.40-1.60| 
8-18|1.45-1.65| 
1-5 |1.60-1.70| 
| | 

| | 
5-18|1.35-1.60| 
5-15|1.50-1.70| 
18-30|1.50-1.70| 
7-18|1.60-1.80| 


5-18|1.40-1.60| 
3-15|1.40-1.60| 
8-18|1.45-1.65| 
1-5 |1.55-1.70| 
1-5 |1.60-1.70| 


| | 


Soil Survey of 


[Erosion factors|Wind 


| Wind 


Permea-  Available| Shrink- |Organic| | erodi- | erodi- 
bility | water | swell | matter| | | |bility|bility 
capacit potential K Kf T |group |index 
In/hr | In/in | | Pet | | | | | 
! | | | | | | | 
| | | | | | | | 
2.00-6.00 |0.13-0.18|Low------ |4.0-8.0| 0.20| 0.20] 4 | 3 | 86 
2.00-6.00 |0.14-0.19]|Low------ [0.5-2.0| 0.20| 0.20| | | 
6.00-20.00|0.03-0.09|Low------ Ι9.0-0.5| 0.05| 0.15| | | 
6.00-20.00|0.02-0.04|Low------ Ι9.0-0.5| 0.02] 0.10] l | 
| | | | [ | | | 
| | | | | Γι | 
0.60-6.00 |0.13-0.15|Low------ |2.0-4.0| 0.20] 0.20| 5 | 3 | 86 
0.60-6.00 |0.12-0.14|Low------ |0.5-2.0| 0.24] 0.24] | | 
0.60-2.00 |0.16-0.18|Moderate |0.0-0.5| 0.32| 0.32| | | 
0.60-2.00 |0.11-0.13 |һон------ |0.0-0.5| 0.24] 0.24] | | 
[ | | | | | | 
0.60-6.00 |0.13-0.18|Low------ [2.0-6.0| 0.17| 0.20] 5 | 3 | 86 
0.60-2.00 |0.10-0.17|Low------ |1.0-2.0| 0.24| 0.28] | | 
0.60-2.00 |0.12-0.18|Moderate |0.5-1.0| 0.24| 0.28| | | 
0.60-2.00 |0.11-0.16|Low------ [0.0-0.5| 0.24] 0.28] | | 
| | | | | | | | 
| | | | | | | | 
0.60-2.00 |0.20-0.24|Moderate |2.0-6.0| 0.24] 0.24| 5 | 6 | 48 
0.60-2.00 |0.15-0.19|Moderate |0.0-0.5| 0.32] 0.32| | | 
0.60-2.00 |0.15-0.19|Low------ [0.0-0.5| 0.32] 0.32] | | 
| | | | | | | | 
2.00-6.00 |0.13-0.18|Low------ |2.0-4.0| 0.17] 0.20| 5 | 3 | 86 
2.00-20.00|0.08-0.13|Low------ |0.0-0.5| 0.10| 0.17] | | 
2.00-6.00 |0.08-0.17|Low------ {0.5-1.0] 0.15| 0.24| | | 
6.00-20.00|0.01-0.07|Low------ [0.0-0.5| 0.05| 0.10] | | 
| | | | | | | | 
| | | | | | | | 
ο.60-6.00 |0.13-0.18|Low------ [1.0-3.0] 0.20| 0.20| 5 | 3 | 86 
0.60-2.00 |0.09-0.14|Low------ [0.5-2.0| 0.28] 0.28| | | 
0.60-2.00 |0.12-0.18|Moderate |0.0-0.5| 0.28] 0.28] | | 
0.60-2.00 |0.11-0.16|Low------ |9.0-0.5| 0.28] 0.28) l | 
0.60-2.00 |0.11-0.16|Low------ |0.0-0.5] 0.28| 0.28| | | 
| | | | | Γι | 
2.00-6.00 [0.13-0.18 |Low------ [2.0-4.0| 0.17| 0.20| 5 | 3 | 86 
2.00-20.00|0.08-0.13|Low------ |9.0-0.5| 0.10| 0.17] І | 
2.00-6.00 |0.08-0.17|Low------ J0.5-1.0| 0.15| 0.24] | | 
6.00-20.00|0.02-0.10|Low------ [0.0-0.5| 0.05| 0.15| | | 
6.00-20.00|0.01-0.07 | Low-----~ |9.0-0.5| 0.05] 0.10| | | 
| | | | | | d | 
| | | [ | | | | 
0.60-6.00 |0.13-0.18|Low------ |1.0-3.0| 0.20| 0.20| 5 | 3 | 86 
0.60-2.00 |0.09-0.14|Low------ |0.5-2.0| 0.28] 0.28| | | 
0.60-2.00 |0.12-0.18|Moderate |0.0-0.5| 0.28] 0.28] | | 
0.60-2.00 |0.11-0.16|Low------ 10.0-0.5] 0.28| 0.28| | 1 
| | | | | ΓΙ | 
2.00-6.00 |0.13-0.18|Low------ |2.0-4.0| 0.17| 0.20] 5 | 3 | 86 
2.00-20.00|0.08-0.13|Low------ [0.0-0.5| 0.10] 0.17| | | 
2.00-6.00 |0.08-0.17|Low------ {0.5-1.0] 0.15] 0.24] | | 
6.00-20.00/0.01-0.07|Low------ |9.0-0.5| 0.05| 0.10] | | 
| | | | | | | | 
| | | | l | | | 
0.60-6.00 |0.13-0.18]|Low------ [1.0-3.0| 0.20| 0.20| 5 | 3 | 86 
0.60-2.00 |0.09-0.14|Low------ |0.5-2.0| 0.28] 0.28| | | 
0.60-2.00 |0.12-0.18|Moderate |0.0-0.5| 0.28] 0.28] | | 
0.60-2.00 |0.11-0.16|Low------ |9.0-0.5| 0.28| 0.28] | | 
| | | | | | | | 
2.00-6.00 |0.13-0.18|Low------ |2.0-4.0| 0.17| 0.20] 5 | 3 | 86 
2.00-20.00|0.08-0.13|Low------ |0.0-0.5| 0.10| 0.17] l | 
2.00-6.00 |0.08-0.17|Low------ |0.5-1.0| 0.15] 0.24] | | 
6.00-20.00|0.02-0.10|Low------ |0.0-0.5| 0.05] 0.15] | ] 
6.00-20.00|0.01-0.07|Low------ |9.0-0.5| 0.05| 0.10] | | 
| | | | | 


| | 


Otter Tail County, Minnesota— Part || 


Map s 
and so 


1218F: 
Snellma 


1219C: 
Sandber 


ymbol 


il name 


g-------- 


Sverdrup-------- 


1221B: 


Sverdrup-------- 


Sandberg-------- 


1223D: 
Sandber: 


g-------- 


Physical Properties of the Soils--Continued 


| | | | 


| Depth | Clay | Moist | 
] | | bulk | 
density 
| m [Pet | g/ee | 
| | | | 
| | | | 
| 0-5 | 5-18|1.35-1.60| 
| 3-13 | 5-15|1.50-1.70| 
| 13-23 | 18-30|1.50-1.70| 
| 23-40 | 7-18|1.60-1.80| 
| 40-60 | 7-18|1.60-1.80| 
| | | | 
| 0-4 | 5-18|1.40-1.60| 
| 4-14 | 3-15|1.40-1.60) 
| 14-24 | 8-18|1.45-1.65| 
| 24-35 | 1-5 |1.55-1.70| 
| 35-60 | 1-5 |1.60-1.70| 
| | | | 
| | | | 
| 9-8 | 5-15|1.35-1,55| 
| 8-25 | 0-10|1.50-1.65| 
| 25-36 | 0-5 |1.50-1.65| 
| 36-60 | 0-5 |1.50-1.65| 
| | | | 
| 0-12 | 10-18|1.35-1.50| 
| 12-24 | 6-18|1.40-1.55| 
| 24-60 | 0-10|1.50-1.65| 
| | | | 
| | | | 
| 9-15 | 10-18|1.35-1.50| 
| 15-28 6-18[1.40-1.55| 
| 28-60 | 0-10|1.50-1.65| 
| | | | 
| 09-8 | 5-15|1.35-1.55| 
| 8-14 | 0-10|1.50-1.65| 
| 14-24 | 9-5 |1.50-1.65| 
| 24-60 | 0-5 |1.50-1.65| 
| | | | 
| | 
| 0-7 | 5-15|1.35-1.55| 
| 7-13 | 0-10|1.50-1.65| 
| 13-60 | 0-5 |1.50-1.65| 
| | | | 
| 0-10 | 6-18|1.40-1.60| 
| 10-19 | 6-18|1.40-1.60| 
| 19-60 | 2-10|1.40-1.60| 
| | | | 
| | 
| 0-33 | 22-27|1.00-1.40| 
| 33-50 | 22-35|1.25-1.45| 
| 50-60 | 20-35|1.40-1.65| 
| | 
| 9-12 | --- |0.28-0.45| 
| 12-24 | --- |0.15-0.30| 
| 24-60 | 10-30|1.50-1.70| 
| | | | 
| 0-20 | 18-27|0.25-0.50| 
| 20-45 | 18-35|0.30-1.00| 
| 45-60 | 18-35|1.00-1.65 | 
| | | | 
| | | | 
| 0-44 | --- |0.10-0.30| 
| 44-60 | 18-35|0.10-0.50| 
| | 
| 0-38 | --- |0.15-0.45| 
38-54 | 8-35|1.50-1.80| 
| 9-4 [1.40-1.65| 
| 


Permea- [Available| Shrink- |Organic| 
bility | water | swell | matter| | 
capacity |potential K 
In/hr | In/in. | Pct 
| | 
| 
0.60-6.00 |0.13-0.18|Low-- 1.0-3.0| 0.20 
0.60-2.00 |0.09-0.14|Low. 0.5-2.0| 0.28 
0.60-2.00 |0.12-0.18|Moderate |0.0-0.5| 0.28 
0.60-2.00 |0.11-0.16|Low------ [0.0-0.5| 0.28 
0.60-2.00 |0.11-0.16|Low. ------ |0.0-0 5| 0.28 
| | | 
2.00-6.00 |0.13-0.18|Low------ [2.0-4.0| 0.17 
2.00-20.00|0.08-0.13|Low------ |9.0-0.5| 0.10 
2.00-6.00 |0.08-0.17|Low------|0.5-1.0| 0.15 
6.00-20.00|0.02-0.10|Low------|0.0-0.5| 0.05 
6.00-20.00|0.01-0.07|Low------ J0.0-0.5| 0.05 


2.00-6.00 


6.00-20.00|0.03-0.10|Low------ 


220.00 
320.00 


2.00-6.00 


6 .00-20.00|0.02-0.06 | Low------ 


2.00-6.00 |0.13-0.15|Low-- 4.0| 0.20 

2.00-6.00 |0.08-0.14|Low------|0.5-2.0| 0.20 

6.00-20.00|0.02-0.06|Low------ [0.0-0.5| 0.15 
| | 

2.00-6.00 |0.13-0.15|Low------ 


6.00-20.00|0.03-0.10|Low------ 


220.00 
»20.00 


2.00-6.00 


1 
6.00-20.00|0.03-0.10|Low------ 0 
ο 


220.00 


2.00-6.00 
2.00-6.00 


6.00-20.00|0.02-0.05|Low------ 


0.60-2.00 
0.20-0.60 
0.20-0.60 


0.20-6.00 
0.20-6.00 
0.20-2.00 


0.20-2.00 
0.20-2.00 
0.20-2.00 


0.60-6.00 


0.06-0.60 


0.20-6.00 
0.60-2.00 


6.00-20.00|0.03-0.08|Low------ 


[0.13-0.15|Low------ 


[0.02-0.06 |Low-- 


[0.08-0.14|Low------ 


[0.02-0.06|Low-- 
|0.02-0.06|Low------ 
| | 

| 


[0.13-0.15|Low------ | 


[0.02-0.06|Low------ 


| 
[0.13-0.15|Low------ 
[0.11-0.14|Low-- 


|0.22-0.24|Low------ |6.0-15 | 0.28 
|0.16-0.22|Moderate |4.0-10 | 0.28 
|0.14-0.19|Moderate |1.0-3.0| 0.37 
| | | 

|0.45-0.55|---------| 60-85 | --- | 
|0.35-0.45|----- --| 60-85 | --- | 
|0.11-0.22|Low------ |1.0-5.0| --- | 
| | | | 
[0.18-0.24|Moderate | 10-50 | 0.28) 
[0.16-0.22|Moderate | 10-50 | 0.28) 
]0.14-0.20|Moderate | 10-50 | 0.28] 
| | | 
| | | 
10.35-0.48 | 

[0.18-0.24|Moderate |6.0-20 | 0.28) 


[0.35-0.45] 
[0.13-0.22 |ом-- 


[Erosion factors [Wind 


|Wina 
| erodi-|erodi- 
|bility|bility 
T |group lindex 


| | 
| | 
| | 
5 | 3 | ες 
| | 
| | 
| | 
| | 
| | 
5 | 3 | 86 
| | 
| | 
| | 
| | 
| | 
| | 
3 | 3 | 86 
| | 
| | 
| | 
| | 
а | 3 | 86 
| | 
| | 
| | 
| | 
4 | 3 | 86 
| | 
| | 
| | 
3 | 3 | 86 
| | 
| | 
| | 
| | 
| | 
3| 3 | 86 
| | 
| | 
| | 
3| 3 | s6 
| | 
| | 
| | 
| | 
5 | 6 | 48 
| | 
| | 
| | 
2| в |--- 
| | 
| | 
| | 
5| 8 |--- 
| | 
| | 
| | 
| | 
1 | в | --- 
| | 
| | 
2 | в |--- 
| | 
| | 
| i 


399 


400 


Map symbol 
and soil name 


1232B: 
Chapett--------- 


1232E: 
Chapett--------- 


1234B: 
Formdale-------- 


1237: 
Lakepark-------- 


1240: 
Roliss---------- 


1247D: 
Corliss--------- 


Dorset---------- 


1250C: 
Abbeylake------- 


Verndale-------- 


| Depth | Clay | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Physical Properties of the боі1в--Сопбіпией 


| | 
Moist | 
| buk | 
density 

Pet | 4/сс | 
| | 
| 
10-20|1.30-1.60| 
18-28|1.30-1.65 | 
10-18|1.40-1.65 | 
10-18 |1.65-1.80| 


10-20|1.30-1.60| 

18-28| 1.30-1.65] 

10-18|1.40-1.65| 

10-18|1.65-1.80| 
| | 
| 


21-35|1.30-1.50| 
24-35|1.40-1.60| 
18-35|1.50-1.65| 
18-35|1.50-1.65| 

| | 
21-35|1.40-1.50| 
18-35|1.55-1.65| 
18-35|1.55-1.65| 


20-27|1.30-1.45| 
20-35|1.30-1.45| 
22-35|1.40-1.50| 
22-35|1.50-1.70| 
l | 
| | 


22-27 |1.00-1.40| 
22-35|1.25-1.45 | 
20-35|1.40-1.65| 
| | 

| | 
28-35|1.10-1.40| 
18-35|1.30-1.70| 
18-35|1.30-1.70| 
18-35|1.30-1.70| 
| | 

| | 
2-10[1.40-1.60| 
0-10[1.50-1.65| 
0-5 |1.50-1.65| 
| | 
4-18]1.40-1.55| 
10-18 |1.45-1.65| 
5-10|1.55-1.65| 
0-5 |1.55-1.65| 
| | 

| | 
2-10|1.40-1.60| 
0-10|1.50-1.65| 
0-3 |1.50-1.65| 
| | 
7-12|1.50-1.70| 
7-18|1.60-1.70 
2-6 |1.45-1.60| 
0-4 |1.45-1.60| 


Permea- 
bility 


In/hr 


0.60-2.00 
0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.60-2.00 
0.60-2.00 
0.60-2.00 


0.60-2.00 
0.20-0.60 
0.20-0.60 
0.20-0.60 


0.20-0.60 
0.20-0.60 
0.20-0.60 


0.20-0.60 
0.20-0.60 
0.20-0.60 
0.20-0.60 


0.60-2.00 
0.20-0.60 
0.20-0.60 


0.20-0.60 
0.20-2.00 
0.20-2.00 
0.20-2.00 


|Available| Shrink- 

| water | swell 

capacity |potential 
In/in 


| | 
| l 
| | 
|0.20-0.22|Low------ 
[0.15-0.19|Low-- 
[0.11-0.19 |Low-- 
|0.10-0.16|Low------ 


[0.20-0.22|Low------ 
[0.15-0.19|Low-- 
|0.11-0.19|Low-- 
|0.10-0.16|Low------ 
| | 

| 


|0.17-0.19|Moderate 
|0.17-0.19|Moderate 
|0.14-0.19 |Moderate 
|0.14-0.19|Moderate 
| | 

[0.17-0.22|Moderate 
[0.14-0.19|Moderate 
|0.14-0.19|Moderate 


[0.19-0.21|Low------ 
|0.19-0.21|Low------ 
|0.15-0.19|Moderate 
[0.14-0.19|Moderate 
| | 

| | 


[0.22-0.24|Low------ 
|0.16-0.22]Moderate 
[0.14-0.19|Moderate 
| | 

| | 
|0.18-0.22|Moderate 
|0.15-0.19|Moderate 
|0.15-0.19|Moderate 
[0.15-0.19|Moderate 
| | 

| | 


6.00-20.00|0.10-0.12|Low------ 
6.00-20.00|0.03-0.10|Low------ 
6.00-20.00|0.02-0.06|Low------ 


2.00-6.00 
2.00-6.00 


| | 
[0.13-0.15|Low------ 
[0.12-0.19|Low------ 


6.00-20.00]0.06-0.10|Low------ 
6.00-20.00[0.02-0.04|Low------ 


2.00-6.00 
0.60-2.00 


6.00-20.00|0.06-0.08|Low-- 


[0.13-0.17 |Low------ 
[0.14-0.18 |Low------ 


6.00-20.00|0.02-0.06 |Low------ 


| |Erosion factors|Wind 
|Organic| 
| matter | 


| | 
| 


[2.0-5.0] 
|0.5-2.0| 
10.0-0.5| 
[0.0-0.5| 
| | 
11.0-3.0| 
10.51.0 | 
[0.0-0.5] 
| | 

| 
|5.0-8.0| 
|2.0-5.0| 
|0.5-2.0| 
|0.0-0.5| 
| | 
| | 
|6.0-15 | 
|4.0-10 | 
|1.0-3.0| 


бой Survey of 


|Wind 
erodi-|erodi- 
|erodi- | erodi 
ility|bility 
bili bili 


T {group |index 
| | 
| | 
| | 
5 | 5 | 56 
| | 
| | 
| | 
| | 
| | 
5| 5 | 56 
| | 
| | 
| | 
| | 
| | 
5| 6 | 48 
| | 
| | 
| | 
| | 
з | a | 86 
| | 
| | 
| | 
| | 
5| 6 | 48 
| | 
| | 
| | 
| | 
| | 
5] 6 | 48 
| | 
| | 
| | 
| | 
5 | 4 | 86 
| | 
| | 
| | 
| | 
| | 
5| 2 | 134 
| | 
| | 
| | 
4| 3 | 86 
| | 
| | 
| | 
| | 
| | 
5 | 2 | 134 
| | 
| | 
| | 
3] 3 | 86 
| | 
| | 
| | 
| | 


Otter Tail County, Minnesota—Part il 


Map 
and 


1259: 
Hamer 


symbol 


soil name 


ly--------- 


Mustinka-------- 


1275B: 


Kandota--------- 


1275C: 


Kandota--------- 


Brand 


1277D: 


svold------ 


| Depth | Clay | 


Pct 


Physical Properties of the Soils--Continued 


| | 
Moist | 
| buk | 
density 

| glee | 
| | 

| | 
21-35|1.10-1.50| 
18-35|1.20-1.50| 
18-35|1.20-1.60| 
| 
28-40|1.10-1.30| 
35-60|1.20-1.40| 
18-35|1.20-1.40| 
18-35|1.40-1.60| 
| | 
| i 


10-20|1.35-1.60| 
5-18|1.35-1.65| 
18-30|1.50-1.75| 
12-18|1.40-1.65| 
7-18|1.50-1.65| 


8-14|1.40-1.60| 
5-12|1.40-1.65| 
12-20|1.45-1.65| 
18-30|1.50-1.65| 
10-18|1.60-1.80| 
| | 

| | 
10-20|1.35-1.60| 
5-18|1.35-1.65| 
18-30|1.50-1.75| 
12-18|1.40-1.65| 
7-18|1.50-1.65| 
| 
8-14|1.40-1.60| 
5-12|1.40-1.65| 
12-20|1.45-1.65| 
18-30|1.50-1.65| 
10-18|1.60-1.80| 
| | 

| | 


10-18|1.35-1.65| 
18-28|1.30-1.65| 
10-18|1.40-1.65| 
10-18|1.45-1.70| 
10-18|1.65-1.80| 
| 
10-20|1.35-1.55| 
10-20|1.50-1.65| 
18-27|1.45-1.65| 
12-20|1.50-1.65| 
| | 
| 


2-10|1.40-1.60| 
0-10|1.50-1.65| 
0-5 |1.50-1.65| 
| 
10-18 |1.35-1.50| 
6-18 |1.40-1.55| 
0-10|1.50-1.65| 
| | 
| 


10-18|1.35-1.65| 
18-28|1.30-1.65| 
12-20|1.40-1.65| 
10-18|1.45-1.70| 
10-18|1.65-1.80] 


| | | 


|Erosion factors|Wind 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Permea-  |Available| Shrink- [Organic] 
bility | water | swell | matter| 
capacity [potential 
In/hr | Іп/іп | | Pet 
| | | 
| | 
0.20-2.00 |0.17-0.19|Moderate |4.0-7.0 
0.20-2.00 |0.15-0.19|Moderate |1.0-4.0 
0.20-2.00 |0.14-0.19|Moderate |0.0-1.0 
| | | 
0.20-0.60 |0.17-0.24|Moderate |5.0-1 
0.06-0.20 |0.13-0.19|BHigh----- |1.0-3.0 
0.20-0.60 |0.14-0.19|Moderate |0.5-1.0 
0.20-0.60 |0.14-0.19|Moderate |0.0-0.5 
| | | 
| | 
0.60-6.00 |0.14-0.17|Low------ 
0.60-6.00 |0.11-0.17 |Low------ 
0.60-2.00 |0.16-0.19|Low------ 
0.60-2.00 |0.12-0.17|Low- 
0.60-2.00 |0.12-0.17|Low------ 
| | 
0.60-2.00 |0.20-0.22|Low------|3.0-5.0| 
0.60-6.00 |0.12-0.19|Low------[1.0-3.0| 
0.60-2.00 |0.12-0.19|Low------ [0.0-0.5| 
0.60-2.00 |0.15-0.19|Moderate |0.0-0.5| 
0.60-2.00 |0.11-0.19|Low------ |9.0-0.5| 
| | | 
| | | 
0.60-6.00 |0.14-0.17 |Low------ |2.0-4.0 
0.60-6.00 |0.11-0.17|Low------|0.5-1.0| 
0.60-2.00 |0.16-0.19|Low------|0.0-0.5| 
0.60-2.00 |0.12-0.17|Low------|0.0-0.5| 
0.60-2.00 [0.12-0.17 | Low------ |0.0-0.5] 
| | | 
0.60-2.00 |0.20-0.22|Low------ |3.0-5.0 
0.60-6.00 |0.12-0.19|Low------|1.0-3.0 
0.60-2.00 |0.12-0.19|Low------ |0.0-0.5 
0.60-2.00 |0.15-0.19|Moderate |0.0-0.5 
0.60-2.00 |0.11-0.19|Low------ |0.0-0.5 
| | | 
| | | 
0.60-2.00 |0.13-0.18|Low------ |2.0-4.0 
0.60-2.00 |0.15-0.19|Low------ |1.0-2.0 
0.60-2.00 |0.11-0.19|Low------ |0.5-1.0 
0.60-2.00 |0.11-0.19|Low------ |0.0-0.5 
0.20-0.60 |0.05-0.11|Low------ |0.0-0.5 
| | | 
2.00-6.00 |0.13-0.18|Low------ |3.0-6.0 
2.00-6.00 |0.12-0.14|Low------ |0.5-2.0 
0.60-2.00 |0.15-0.19|Moderate |0.5-2.0 
0.60-2.00 |0.11-0.19]Low------ |0.5-1.0 
| i | 
| i | 
6.00-20.00[0.10—-0.12|Low------ |1.0-3.0 
6.00-20.00 |0.03-0.10|1оч------ |0.0-0.5 
6.00-20.00[|0.02-0.06|Low------ |0.0-0.5 
| | 
2.00-6.00 |0.13-0.15|Low------ |2.0-4.0 
2.00-6.00 |0.08-0.14|Low------ |0.5-2.0 
6.00-20.00|0.02-0.06|Low------ |0.0-0.5 


0.60-2.00 
0.60-2.00 
0.60-2.00 
0.60-2.00 
0.20-0.60 


[0.13-0.18|Low------ [2.0 
[0.15-0.19|Low------ [1.0 
|0.11-0.19|Low------ [0.5 
|0.11-0.19|Low------ [0.0 
|0.05-0.11|Low------ [0.0 


| Wind 
| exodi- | erodi- 
|bility]bility 


T |group [index 
| | 
| | 
| | 
5| 4L | 86 
| | 
| | 
| | 
5 | 7 | 38 
| | 
| | 
| | 
| | 
| | 
5| 3 | 86 
| | 
| 1 
| | 
| | 
| ! 
5 | 5 | 56 
| | 
| | 
| | 
| | 
| | 
| | 
5 | з | 86 
| | 
| | 
| | 
| { 
| | 
5| 5 | 56 
| | 
| | 
| | 
| | 
| | 
| | 
5| 3 | 86 
| | 
| | 
| | 
| | 
| | 
5] 3 | 86 
| | 
| | 
| | 
| | 
| | 
5| 2 | 134 
| | 
| | 
| | 
4| 3 | 86 
| | 
| | 
| | 
| | 
5| 3 | 86 
| | 
| | 
| | 
| | 
| | 


401 


402 


Map symbol 
and soil name 


1290: 
Brandsvold------ 


1291: 
Sedgeville------— 


1293: 
Sedgeville------ 


1304A: 
Glyndon--------- 


1307: 
Rushlake-------- 


1317: 
Vallers--------- 


1319B: 
Rockwood-------- 


1319C: 
Rockwood-------- 


1319D: 


1320B: 
Blowerg--------- 


| Depth | Clay | 


Physical Properties of the Soils--Continued 


Moist | 
| bulk | 
density 

Pet | ч/сс | 
| | 
| 
10-20|1.35-1.55| 
10-20|1.59-1.65| 
18-27|1.45-1.65| 
12-20|1.50-1.65| 
10-18|1.55-1.70| 
| | 

| | 
0-23|1.35-1.45| 
8-17|1.40-1.50| 
2-5 |1.55-1.70| 


8-15|1.35-1.50| 
8-17|1.40-1.50] 
2-5 |1.55-1.70| 
| | 

| | 
15-20|1.20-1.40]| 
10-18|1.30-1.50| 
5-18|1.35-1.65| 
| | 

| | 

1-5 |1.50-1.70| 
1-10|1.50-1.70| 


28-35|1.20-1.35| 
18-35|1.40-1.55| 
18-35|1.50-1.70| 
| | 

| | 
5-15|1.55-1.75| 
5-10|1.60-1.75| 
8-18[1.60-1.75| 
8-18|1.65-1.80| 
7-15|1.80-2.00| 
| | 

| 


5-15|1.55-1.75| 
5-10|1.60-1.75| 
8-18[|1.60-1.75| 
8-18|1.65-1.80| 
7-15|1.80-2.00| 
| 
5-15|1.55-1.75| 
5-10|1.60-1.75| 
8-18|1.60-1.75| 
8-18|1.65-1.80| 
7-15|1.80-2.00| 
| | 

| 
5-15|1.55-1.80| 
5-10|1.60-1.80| 
8-18|1.60-1.75| 
8-18|1.65-1.80| 
7-15|1.80-2.00| 


| | | 


|Erosion factors|Wind 


Permea- |Available| Shrink- |Organic| 
bility | water | swell | matter| 
capacity [potential 
In/hr | In/in | | Pet 
| | | 
| | 
2.00-6.00 |0.13-0.18|Low------ |3.0-6.0 
2.00-6.00 |0.12-0.14|Low------ |0.5-2.0 
0.60-2.00 |0.15-0.19|Moderate |0.5-2.0 
0.60-2.00 |0.11-0.19|Low------ |0.5-1.0 
0.20-0.60 |0.11-0.19|Low------ |0.0-0.5 
| | | 
| | | 
0.60-2.00 |0.17-0.24|Low------ |4.0-12 
0.60-2.00 [0.10-0.22|Low------ |1.0-12 
6 .00-20.00]0.04-0. 16 |Low------ |1.0-12 
| | | 
0.60-6.00 |0.11-0.18|Low------ 13.0-12 
0.60-2.00 |0.10-0.22|Low------ |1.0-12 
6.00-20.00|[0.04-0.16|Low------ |1.0-12 
| | | 
| ! 
0.60-2.00 [0.20-0.23|Low------ |3.0-7.0 
0.60-6.00 |0.17-0.20|Low------ |1.0-2.0 
2.00-6.00 |0.15-0.19|Low------ |0.0-0.5 
| | | 
| | | 
6.00-20.00|0.04-0.07|Low------ |0.5-4.0 
6.00-20.00|10.02-0.10|Low------ [0.0-0.5 
| | | 
| 
0.20-0.60 |0.18-0.22|Moderate |5.0-8.0 
0.20-0.60 |0.15-0.19|Moderate |1.0-3.0 
0.20-0.60 |0.17-0.29|Low------ [0.0-0.5 
| | | 
| | | 
0.60-2.00 |0.13-0.18|Low------ |2.0-4.0 
0.60-2.00 |0.12-0.15|Low------ | --- 
0.60-2.00 |0.12-0.15|Low------ | --- 
0.20-0.60 |0.12-0.15|Low------ | --- 
0.00-0.06 |0.00-0.04|Low------ ] --- 
| | | 
| | 
0.60-2.00 |0.13-0.18|Low------ |2.0-4.0 
0.60-2.00 |0.12-0.15|Low------ J --- 
0.60-2.00 |[0.12-0.15|Low------ | --- 
0.20-0.60 |0.12-0.15|Low------ | --- 
0.00-0.06 |0.00-0.04|Low------ | --- 
| | | 
0.60-2.00 [0.13-0.18|Low------ |2.0-4.0 
0.60-2.00 |0.12-0.15|Low------ | --- 
0.60-2.00 |0.12-0.15|Low-- --- 
0.20-0.60 |0.12-0.15|Low------| --- 
0.00-0.06 |0.00-0.04|Low------| --- 
| | | 
| | | 
0.60-2.00 |0.13-0.18|Low------ |2.0-6.0 
0.60-2.00 |0.12-0.15|Low------ |1.0-2.0 
0.60-2.00 |0.12-0.15|Low------ [0.5-1.0 
0.20-0.60 |0.12-0.15|Low------|0.0-0.5 
0.00-0.06 |0.00-0.04|Low------ |0.0-0.5 


Soil Survey of 


| Wind 
| exodi- | erodi- 
|bility|bility 


T |group | index 
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Otter Tail County, Minnesota— Part || 


Map symbol 
and soil name 


1321: 
Paddock--------- 


Becida---------- 


1322: 
Wolverton------- 


1324B: 
Heimdal--------- 


Sisseton-------- 


1338: 
Oakcreek-------- 


1340: 
Bluffcreek------ 


Epoufette------- 


1341: 
Clitherall------ 


Wykeham--------- 


Physical Properties of the Soils--Continued 


| [Erosion factors |Wind 


| Depth | Clay | Moist | Permea- |Available| Shrink- |Organic| 
| l | bulk | bility | water | swell | matter| 
density capacity |potential 
| їп | Pet | g/cc |  in/hr | In/in | | Pet | 
| | | | | | | | 
| | | | | | | 
| 0-8 | 8-15|1.45-1.75| 0.60-2.00 |[0.13-0.18|Low------ {2.0-6.0| 
| 8-15 | 3-10|1.50-1.75| 0.60-2.00 |0.12-0.16|Low------ |0.5-2.0| 
| 15-40 | 8-18|1.60-1.80| 0.20-0.60 |0.12-0.16|Low------ |0.0-0.5| 
| 40-60 | 6-15|1.80-2.00| 0.00-0.06 |0.00-0.04|Low------ [0.0-0.5| 
| | | | | | | | 
| 0-8 | 10-20|1.40-1.60] 0.60-2.00 |0.20-0.22|Low------ [3.0-7.0] 
| 8-13 | 3-10[1.50-1.75| 0.60-2.00 |0.12-0.16|Low------ |1.0-3.0| 
| 13-27 | 8-18|1.60-1.80| 0.60-2.00 |0.12-0.16|Low------ |9.5-1.0| 
| 27-58 | 8-18|1.70-1.90| 0.06-0.20 |0.02-0.06|Low------ |0.0-0.5| 
| 58-80 | 6-15|1.80-2.00| 0.01-0.06 |0.02-0.06|Low------ |0.0-0.5]| 
| | | | | | | | 
| | | | | | 
| 9-16 | 10-20|1.20-1.40| 2.00-6.00 |0.16-0.20|Low------ |2.0-4.0| 
| 16-34 | 5-15|1.30-1.50| 2.00-20.00|0.06-0.09|Low------|0.5-1.0| 
| 34-45 | 2-10|1.30-1.60| 2.00-20.00|0.05-0.07|Low------ |0.0-0.5| 
| 45-80 | 18-35|1.40-1.60| 0.20-0.60 |0.14-0.19|Moderate |0.0-0.5| 
| | | | | | | | 
| | | | | | | 
| 0-8 | 10-20|1.30-1.60| 0.60-2.00 [0.20-0.22|Low------ |3.9-6.0| 
| 8-18 | 10-18|1.35-1.65| 0.60-2.00 |0.12-0.19|Low------ |0.5-1.0| 
| 18-25 | 10-18|1.45-1.65| 0.60-2.00 |0.11-0.19|Low------ |0.0-0.5| 
| 25-60 | 7-18|1.65-1.80| 0.60-2.00 |0.11-0.16|Low------ [0.0-0.5| 
| | | | | © | | | 
| 9-8 | 15-20|1.20-1.30| 0.60-2.00 |0.16-0.18|Low------ |1.0-3.0| 
| 8-22 | 10-18|1.20-1.35| 0.60-2.00 |0.16-0.20|Low------ 10.0-1.0| 
| 22-60 | 10-18 |1.30-1.50| 0.60-2.00 |0.14-0.19|Low------ 10.0-0.5| 
| | | | { | | | 
| | | | | | 
| 0-14 | 8-15|1.40-1.55| 0.60-2.00 |0.20-0.22|Low------ |3.0-6.0| 
| 14-33 | 10-18[1.50-1.65| 0.60-6.00 |0.12-0.17|Low------ |9.5-1.0| 
| 33-47 | 2-8 |1.50-1.65| 6.00-20.00|0.06-0.11|Low------ |0.0-0.5| 
| 47-80 | 2-4 |1.60-1.75| 6.00-20.00|0.02-0.07|Low------ 10.0-0.5| 
| | | | | | | | 
| | | | | 
| 9-10 | 15-27|1.20-1.40| 2.00-6.00 |0.20-0.23|Low------ 14.0-12 | 
| 10-16 | 10-18|1.30-1.50| 2.00-6.00 |0.17-0.20|Low J0.5-1.0| 
| 16-60 | 5-18|1.35-1.65| 2.00-20.00|0.15-0.19|Low------ [0.0-0.5] 
| | | | | | | | 
| | | | | I | 
| 0-8 | 5-14|1.40-1.60| 2.00-6.00 |0.13-0.18|Low------ |2.9-5.0| 
| 8-31 | 8-18|1.45-1.65| 2.00-6.00 |0.10-0.14|1оч------ [0.0-0.5| 
| 31-60 | 1-5 |1.60-1.70| 6.00-20.00|0.02-0.07|Low------ |0.0-0.5| 
| | | | | | | 
| 0-7 | 5-15|1.35-1.50| 2.00-6.00 [0.09-0.14|Low------ |2.0-6.0| 
| 7-10 | 5-15|1.40-1.55| 6.00-20.00|0.05-0.07|Low------ |1.0-3.0| 
| 10-22 | 8-18|1.40-1.60| 2.00-6.00 |0.08-0.14|1оч------ |0.0-0.5 | 
| 22-60 | 0-8 |1.40-1.65| >20.00 [0.01-0.03|Low------ 10.0-0.5| 
| | | | | | | | 
| | | | | | 1 | 
| 0-11 | 8-15|1.45-1.60| 2.00-6.00 |0.13-0.18|Low------ |2.0-6.0] 
| 11-16 | 8-18]1.45-1.65| 2.00-6.00 |0.12-0.19|Low------ |9.5-2.0| 
| 16-30 | 4-10|1.55-1.65| 2.00-20.00]|0.06-0.10|Low------ |0.0-0.5| 
| 30-45 | 1-5 |1.55-1.65| 6.00-20.00|0.02-0.07|Low------ J0.0-0.5| 
| 45-80 | 10-18|1.65-1.80| 0.60-2.00 |0.11-0.16|Low------ j0.0-0.5] 
| | | | | | i 
| 0-8 | 5-18|1.30-1.55| 0.60-6.00 |0.13-0.18|Low------ |2.0-6.0| 
| 8-17 | 5-15|1.50-1.70| 0.60-2.00 |[0.10-0.17|Low------ |1.0-2.0] 
| 11-32 | 18-30|1.50-1.70| 0.60-2.00 |0.12-0.18|Moderate |0.5-1.0| 
| 32-60 | 10-18|1.55-1.75| 0.60-2.00 |0.11-0.16|Low------ |0.0-0.5| 
| | | 
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Physical Properties of the Soils--Continued 


Soil Survey of 


Map symbol 
and soil name 


1342: 


Pinelake-------- 


Brandsvold------ 


1343C: 


Almora---------- 


Lizzie---------- 


1344B: 


Alnora---------- 


1345: 
Bluffcreek------ 


1346: 
Nidaros--------- 


| Depth | Clay | Moist | 


8-18|1.35-1.55| 
12-18|1.30-1.55| 
1-5 |1.50-1.70! 
12-21|1.50-1.70| 


10-20|1.35-1.55| 
10-20|1.50-1.65] 
18-27|1.45-1.65| 
10-18|1.55-1.ΤΟ| 
| | 

| | 
5-18|1.40-1.60| 
3-15|1.40-1.60| 
8-18|1.45-1.65| 
1-5 |1.55-1.70| 
1-5 |1.60-1.70| 
| | 
12-20|1.35-1.55| 
12-20|1.30-1.55| 
18-30|1,30-1.55| 
3-12|1.55-1.65| 
1-4 |1.55-1.65| 
| | 
8-18|1.30-1.45| 
18-35|1.20-1.40! 
8-20|1.20-1.40| 
3-16|1.30-1.65| 
| | 

| 


| 
5-18|1.40-1.60| 
8-18[1.45-1.65| 
1-5 |1.55-1.70| 
1-5 |1.60-1.70| 
| 


12-20|1.35-1.55| 
12-20|1.30-1.55| 
18-30|1.30-1.55| 
1-4 |1.55-1.65] 
| 
8-18|1.30-1.45| 
18-35|1.20-1.40| 
8-27|1.20-1.40| 
5-20|1.30-1.65| 
| | 

| | 
5-14|1.40-1.60| 
3-10|1.45-1.65| 
8-18|1.45-1.65| 
1-5 [1.60-1.70| 
| 
3-12]1.40-1.55| 
8-18|1.50-1.65| 
6-18|1.55-1.70| 
| | 

| 

--- |0.15-0.45| 
8-35[1.50-1.80| 
0-4 [1.45-1.70| 


Permea- |Available| Shrink- [Organic| 

bility | water | swell | matter| 
capacity |potential 

In/hr | In/in | | Pet | 

| | | | 

| | | | 

2.00-6.00 |0.13-0.18|Low------ |3.0-7.0| 

0.60-2.00 |0.14-0.19|Low------ |0.5-2.0| 

6.00-20.00|0.02-0.08|Low------ |9.0-0.5| 

0.60-2.00 |0.11-0.18|Moderate [0.0-0.5| 
| | | 

2.00-6.00 |0.13-0.18|Low------ |3.0-6.0 

2.00-6.00 |0.12-0.14|Low------ |0.5-2.0 

0.60-2.00 |0.15-0.19|Moderate |0.5-2.0 

0.20-0.60 |0.11-0.19|Low------ |0.0-0.5 


| 

| 

| 

| 

| 

! | | 
| | | 
l 

| 

| 

| 

| 

| 

| 


2.00-6.00 |0.13-0.18|Low------ |2.0-4.0 

2.00-20.00|0.08-0.13|Low------ |0.0-0.5 

2.00-6.00 |0.08-0.17|Low------ [0.5-1.0 

6.00-20.00|0.02-0.10|Low------ |0.0-0.5 

6.00-20.00|0.01-0.07 | Low------ |0.0-0.5 
| | | 

2.00-6.00 |0.13-0.18|Low------ [3.0-5.0 

0.60-2.00 |0.12-0.19|Low------ 11.0-2.0| 

0.60-2.00 |0.14-0.19|Moderate |0.5-1.0| 

6.00-20.00|0.02-0.11|Low------ [0.0-0.5] 

6.00-20.00|0.02-0.07 |Һоч------ |0.0-0.5] 

| | | 

0.60-6.00 |0.16-0.22|Low------ |2.0-5.0| 

0.60-2.00 |0.15-0.22|Moderate |0.0-0.5| 

0.60-2.00 |0.15-0.22|Low------ |0.0-0.5| 

0.60-6.00 |0.08-0.22|Low------ 10.0-0.5 | 

| | | | 

| | | | 

2.00-6.00 |0.13-0.18|Low------ |2.0-4.0] 

2.00-6.00 |0.08-0.17|Low------ [0.5-1.0| 

6.00-20.00|0.02-0.10|Low------ [0.0-0.5| 

6.00-20.00|0.01-0.07|Low------ [0.0-0.5] 

| | | | 

2.00-6.00 |0.13-0.18|Low------ |3.0-5.0| 

0.60-2.00 |0.12-0.19|Low------ [1.0-2.0| 

0.60-2.00 |0.14-0.19|Moderate [0.5-1.0| 

6.00-20.00[0.02-0.07|Low------ |0.0-0.5| 

| | | | 

0.60-6.00 |0.16-0.22|Low------ |2.0-6.0| 

0.60-2.00 |0.17-0.22|]Moderate |0.5-1.0| 

0.60-2.00 |0.15-0.22|Low------ |9.0-0.5| 

0.60-2.00 |0.12-0.22|Low------ j0.0-0.5| 

| | | | 

| | | | 

2.00-6.00 |0.13-0.18|Low------ |2.0-5.0| 

6.00-20.00|0.08-0.10|Low------ |0.0-0.5| 

2.00-6.00 |0.10-0.14|Low------ |0.0-0.5| 

6.00-20.00/|0.02-0.07|Low------ [0.0-0.5| 

| 

| 

| 

| 

| 

| 


0.60-2.00 |0.14-0.19|Low------ |9.5-2.0 
0.60-2.00 |0.14-0.19|Low------ |0.0-0.5 
0.60-2.00 |0.11-0.17|[Low------ |0.0-0.5 
| | | 
| | | 
0.20-6.00 |0.35-0.45|Low------] 55-90 | 
0.60-2.00 |0.13-0.22|Low------ |5.0-25 | 


6.00-20.00|0.03-0.08|Low------ |0.0-0.5| 
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Otter Tail County, Minnesota—Part II 


Map 


symbol 


and soil name 


1347B: 


Kandota--------- 


1349: 


Clotho---------- 


1350: 


Brandsvold------ 


1351: 


Bluffton-------- 


1365: 


Hillview-------- 


1396: 


Sedgeville------ 


1825B: 


Seelyeville----- 


1874: 
Radium 


| Depth | Clay | 


Pct 


Physical Properties of the Soils--Continued 


| | 
Moist | 
| buk | 
density 

| g/ee | 
| | 
| | 
10-20|1.35-1.60| 
5-18|1.35-1.65| 
18-30|1.50-1.75| 
12-18|1.40-1.65| 
7-18|1.50-1.65| 
| | 
| | 
12-20|1.30-1.60| 
18-28|1.30-1.65| 
10-18|1.40-1.65| 
10-18|1.45-1.70| 
10-18|1.65-1.80| 
| | 
| | 


10-25|1.50-1.60| 
8-18|1.60-1.70| 
8-15|1.65-1.75| 
| | 

| | 
10-20|1.30-1.50| 
18-27|1.45-1.65| 
10-18|1.55-1.70| 


14-25|1.35-1.50| 
18-30|1.45-1.55| 
16-24 |1.50-1.65| 
| | 

| | 
5-15|1.25-1.40| 
3-12|1.35-1.55| 
8-18|1.35-1.55| 
3-12|1.35-1.65| 
| | 

| | 
0-23|1.35-1.45| 
8-17|1.40-1.50| 
2-5 |1.55-1.70| 
| | 
]0.15-0.45| 
8-35|1.50-1.80| 
0-4 |1.40-1.65| 
| | 
10-20|1.35-1.50| 
12-27|1.45-1.65| 
2-18|1.50-1.70| 
| | 

| | 
2-10|1.45-1.65| 
2-10|1.45-1.65| 
12-27|1.50-1.80| 
7-18|1.60-1.80]| 


| 
0.10-0.25| 
| 
| 


1.55-1.75| 
1 
1 
1 


|Erosion factors|Wind 


Permea- |Available| Shrink- |Organic| 
bility | water | swell | matter 
capacity |potential 
In/hr | In/in | | Pet 
| | | 
| | | 
0.60-2.00 |0.20-0.22|Low------ |2.0-4.0 
0.60-6.00 |0.11-0.17|Low------ |0.5-1.0 
0.60-2.00 |0.16-0.19|Low------ |0.0-0.5 
0.60-2.00 |0.12-0.17|Low------ |0.0-0.5 
0.60-2.00 |0.12-0.17|Low------ |0.0-0.5 
| | | 
| | | 
0.60-2.00 |0.20-0.22|Low------ |2.0-4.0 
0.60-2.00 |0.15-0.19|Low------ |1.0-2.0 
0.60-2.00 |0.11-0.19|Low------ |0.5-1.0 
0.60-2.00 |0.11-0.19|Low------ |0.0-0.5 
0.20-0.60 [0.05-0.11|Low------ |0.0-0.5 
| | | 
| | | 
0.60-2.00 [|0.20-0.22|Moderate |4.0-8.0 
0.20-0.60 [0.12-0.17|Low------ |0.5-2.0 
0.60-2.00 [0.11-0.14|Low------ |0.0-0.5 
| | | 
| | | 
0.60-2.00 |0.20-0.22|Low------ |3.0-6.0 
0.60-2.00 |0.15-0.19|Moderate |0.5-2.0 
0.20-0.60 |0.11-0.19|Low------ |0.0-0.5 
| | | 
0.60-2.00 |0.20-0.24|Low------ |4.0-12 
0.60-2.00 |0.15-0.17|Low------ |0.5-2.0 
0.60-2.00 |0.15-0.19|Low------ |0.0-0.5 
| | | 
| | | 
2.00-6.00 |0.13-0.18|Low------ |2.0-4.0 
2.00-6.00 |0.10-0.14|Low------ [0.5-1.0 
2.00-6.00 |0.12-0.19|Low------ |0.5-1.0 
2.00-6.00 |0.08-0.17|Low------ |0.0-0.5 
| | | 
| | | 
0.60-2.00 |0.17-0.24|Low------ |4.0-12 
0.60-2.00 |0.10-0.22|Low------ |1.0-12 
6.00-20.00|0.04-0.16|Low------ |1.0-12 
| | | 
0.20-6.00 |0.35-0.45|--------- | 55-85 
0.60-2.00 |0.13-0.22|Low------ |Б.0-15 
6.00-20.00|0.03-0.08|Low------ |0.0-0.5 
| | | 
0.60-2.00 |0.20-0.22|Low------ |3.0-6.0 
0.60-2.00 |0.15-0.19|Moderate |0.5-1.0 
0.60-6.00 |0.10-0.18|Low------ 0.5 


6.00-20.00|0.10-0. 
6.00-20.00|0.06-0. 
0.60-2.00 |0.12-0. 
0.60-2.00 |0.11-0. 


0.20-6.00 |0.35-0. 


6.00-20.00|0.06-0. 


.55-1.75| 6.00-20.00|0.03-0.08|Low-- 
.55-1.75|20.00-40.00|0.02-0.05|Low-- 
.55-1.75| 6.00-20.00|0.03-0.09|Low------ 


12|Low------ 
11|Low-- 
18|Low-- 
16 | Low------ 


45 |--------- 


12|Low------ 


0.24 
0.28 
0.28 


0.24 
0.28 
0.28 


0.28 
0.43 
0.15 


0.24| 


4L 


| Wind 

| erodi-|erodi- 
[bility|bility 
T |group 


index 


56 


56 


56 


134 


86 


134 


134 
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Physical Properties of the Soils--Continued 


| | | | | | 1 |Erosion factors|Wind  |Wind 


Map symbol | Depth | Clay | Moist | Permea- |Available| Shrink- |organic| | erodi-|erodi- 
and soil name | | | bulk | bility | water | swell | matter| | | |bility|bility 
density capacity |potential K Kf T |group [index 
| Im | Pet | ч/ес |  in/hr | шайін | | Pet | | ЕН | 
| | | | | | | | | Γι | 
1943: | | | | | | | | | | 
Roscommon------- | 0-6 | 2-12|0.90-1.60| 6.00-20.00|0.07-0.20|Low------ |4.0-8.0| 0.17| 0.17] 5 | 2 | 134 
| 6-60 | 0-10|1.45-1.75| 6.00-20.00|0.05-0.07|Low------ | --- | 0.17! 0.17| | | 
| | | | | | | | | Γι | 
1975: | | | | | | | | ΙΙ | 
Oylen----------- | 0-13 | 7-12|1.50-1.70| 2.00-6.00 |0.12-0.16|Low------ |2.0-4.0| 0.20] 0.20| 3 | 3 | 86 
| 13-22 | 7-18|1.60-1.70| 0.60-2.00 |0.12-0.18|Low------ |0.5-2.0| 0.24| 0.24| | | 
| 22-26 | 2-6 |1.45-1.60| 6.00-20.00|0.03-0.08|Low------ [0.0-0.5| 0.10| 0.10| і | 
| 26-60 | 0-4 |1.45-1.60| 6.00-20.00|0.03-0.07|Low------ Ι9.0-0.5| 0.10] 0.10| | | 
| 


| | | Γ 1 
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Otter Tail County, Minnesota 


Chemical Properties of the Soils 


(Absence of an entry indicates that data were not estimated) 


Sodium 
| adsorption 
ratio 


| Calcium | Gypsum |Salinity| 


Soil 
pH 


|exchange [reaction |carbonate| 


capacity 
|meg/100g | 


Pct 


| Depth | Clay | Cation- | 


Map symbol 
and soil name 
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Chemical Properties of the Soils--Continued 


| Depth | Clay | Cation- | 
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Chemical Properties of the Soils--Continued 
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| Depth | Clay | Cation- | 
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and soil name 
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meq/100g | 
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Part II 


Otter Tail County, Minnesota 


Chemical Properties of the Soils--Continued 
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Chemical Properties of the Soils--Continued 
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Chemical Properties of the Soils--Continued 
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Chemical Properties of the Soils--Continued 
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Chemical Properties of the Soils--Continued 
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Chemical Properties of the Soils--Continued 
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Chemical Properties of the Soils--Continued 
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Otter Tail County, Minnesota 


Chemical Properties of the Soils--Continued 
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Chemical Properties of the Soils--Continued 
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Chemical Properties of the Soils--Continued 
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Chemical Properties of the Soils--Continued 
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Chemical Properties of the Soils--Continued 
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Chemical Properties of the Soils--Continued 
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Water Features 


(See text for definitions of terms used in this table. Absence of an entry indicates that the feature is not 
a concern or that data were not estimated) 


| | Flooding | High water table and ponding 
Map symbol |Hydro- | | | | Water | | | ` | Maximum 
and soil name | logic| Frequency | Duration | Months | table | Kind of | Months | Ponding | ponding 
group depth water table duration depth 

| | | | | Ft | | | | Ft 

| | | | | | | | | 

7A, 7B, 7C: | | | | | | | | | 
Hubbard--------- ГА | None------- | --- | --- ] »6.0 | --- | --- | --- | --- 

| | | | | | | | | 

26: | | | | | | | | | 
Aazdahl--------- | B |Нопе------- | --- | --- | 2.5-3.5 |Apparent---| Oct-Jun | --- | --- 

| | | | | | | | | 

34: | | | | | | | | | 
Parnell--------- | с/р |Нопе------- | --- | --- | 0.0-0.5 |Apparent---| Jan-Dec |Very long | 1.0 

| | | | | | | | | 

38B, 38C2, 38D2, | | | | | | | | | 

38E: | | | | | | | | | 
Waukon--------- | B  |None------- | --- | --- | 26.0 | --- | --- | --- | --- 

| | | | | | | | | 

46: | | | | | | | | | 
Вогир----------- | B/D |Мопе------- | --- | --- | 0.5-1.5 |Apparent---| Apr-Jul | --- | --- 

| | I | | | | | | 

53B, 53C, 53D: | | | | | | | | | 
Kandota--------- | B | None------- | --- | -=- | »6.0 | --- | --- | --- | --- 

| | | | | | | | | 

58: | | | | | | | | | 
Kittson--------- | e | None------- | --- | --- | 2.5-3.5 |Аррагеп%---| Nov-Jun | --- | --- 

| | | | | | | | | 

59: | | | | | | | | | 
Grimstad-------- | B |Нопе------- | --- | --- | 2.5-3.5 |Apparent---| Apr-Jul | --- | --- 

| | | | | | | | | 

61: | | | | | | | i | 
Arveson----- ----| B/D |Копе------- | --- | --- | 0.5-1.5 |Apparent---| Apr-Jul | --- | --- 

| | | | | | | | | 

63: | | | | | | | | | 
Rockwell-------- | B/D |Мопе------- | --- | --- | 9.5-1.5 |Apparent---| Apr-Jul | --- | --- 

| | | | | | | | | 

65: | | | | | | | | | 
Foxhome--------- | B |Нопе------- | --- | --- | 2.5-3.5 |Apparent---| Oct-Jun | --- l --- 

| | | | | | | | | 

66: | | | | | | | | | 
Flaming--------- | A |Копе------- | --- | --- | 2.5-3.5 |Apparent---| Nov-Jun | --- | --- 

| | | | | | | | | 

68: | | | | | | | | | 
Arveson--------- | B/D |Нопе------- | --- | --- | 0.0-0.5 |Apparent---| Jan-Dec |Very long | 1.0 

| | | | | | | | | 

107: | | | | | | | | | 
Winger---------- | B/D |None------- | --- | --- | 0.5-1.5 |Apparent---| Nov-Jun | --- | --- 

| | | | | | | | | 

108: | | | | | | | | | 
McIntosh-------- | B [None-----~- | --- | -- | 2.5-3.5 |Apparent---| Apr-Nov | --- | --- 

| | | | | | l | | 

121: | | | | | | | | | 
Wykeham--------- [в | None------- | --- | --- | 2.5-3.5 |Аррасепё---| Apr-Jun | --- 1 --- 

| | | | | | | | | 

127A, 1278, 127C: | | | і | | | | | 
Sverdrup-------- | B | None------- | --- | --- | »6.0 [ --- ! --- ] --- | --- 

| | | | | | | | | 

141В, 1416, 1410: | | | | | | | | | 
Еде1ап4--------- | B |Нопе------- | --- | --- | »6.0 | --- | --- | --- | --- 

| | | | | | | | | 

168B: | | | | | | | i | 
Forman---------- | B |None------- | --- | --- | »6.0 | --- | --- | --- | --- 

| | | | | | | 
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High water table and ponding 


Flooding 
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| 
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Water Features--Continued 


707B, 707с2, | 
70702: | 
>6.0 


| | Flooding High water table and ponding 
Map symbol | Hydro- | | | | Water | | | | Maximum 
and soil name | logic| Frequency | Duration | Months | table | Kind of | Months | Ponding | ponding 
group depth water table duration depth 

| | | | | Ft | | | | Ft 

| i | | | | | | | 

441A, 441B, 441C:] l | | | | | | 
Almora---------- | B | None------- --- | -=-= | »6.0 | --- | --- | --- | --- 

| | | | | | | | 

481: | | | | | | | | | 
Kratka---------- | B/D |None------- | --- | --- | 0.5-1.5 |Apparent---| Apr-Jul | --- | --- 

| | | | | | | | 

494: | | | | | l | | 
Darnen---------- | B |Нопе------- | --- | --- | 3.5-6.0 |Apparent---| Nov-Jun | --- | --- 

| | | | | | | | | 

497: | | | | | | i l 
Hantho---------- | B |Чопе------- --- | --- | 2.5-3.5 |Apparent---| Mar-Jun | --- | --- 

| | | | | l | | | 

508: | | | | | | | | | 
Wyndmere-------- | c | None------- | --- | --- | 1.5-3.5 |Apparent---| Apr-Jun | --- і --- 

| | | | | | | | | 

540: | | | | | | | | | 
Seelyeville----- | A/D [None------- | --- | --- | 0.0-0.5 |Apparent---| Oct-Jun |Very long | 1.0 

| | | | | | | | | 

541: | | | | | | | | | 
Rifle------.---- | A/D |Мопе------- | --- | --- | 0.0-1.0 |Apparent---| Nov-Jun |Very long | 1.0 

| | | | | | | | | 

544: | | | | | | | | | 
Cathro---------- | A/D |None------- | --- | --- | 0.0-1.0 |Apparent---| Oct-Jun |Very long | 1.0 

1 | | | | | | | | 

567A, 5618: | | | | | | | | | 
Verndale-------- | B |Нопе------- | --- | --- | »6.0 | --- | --- | --- | --- 

| [ | | | | | | | 

609В: ! | | | | | | | | 
Dickey------ ----| B |Нопе------- | --- | --- | »6.0 ] --- | --- | --- | --- 

| ! | | | | | | | 

624: | | | | | | | | | 
Rosy------------ | B  |[None------- | --- | --- | 2.5-3.5 |Apparent---| Apr-Jun | --- | --- 

| | | | | | | | | 

646C, 646D: | | | | | | | | | 
Peever---------- | c | None- ------ | --- | --- | »6.0 | --- | --- | --- | --- 

| | | | | | | | | 

670: | l | | | | | | | 
Knute----------- | B |Нопе------- | --- | --- | 2.5-3.5 |Аррагеп%---| Mar-Jun | --- | --- 

| | | | | | | | | 

680: | | | | | | { | | 
Ракпе11--------- | с/» |нопе------- | --- | --- | 0.5-1.5 |Apparent---| Nov-Jun | --- | --- 

| | | | | | | | | 

698: | | | | | | | | | 
Doran------.---- | c | None------- | --- | --- | 3.0-5.0 |Apparent---| Apr-Jun | --- ] --- 

| | | | | | | | | 

701: | | | | | | | | | 
Runeberg-------- | с/о |None------- і --- | --- | 0.0-0.5 |Apparent---| Jan-Dec [Very long | 1.0 

| | | | | | | | 

705в, 705C: | | | | | | | | 
Nitche---------- | B | None------- | --- | --- | >6.0 --- | --- | --- | --- 

| | | | | | | | 
Kandota--------- | B |Нопе------- | --- | --- | »6.0 --- ] --- | --- ] --- 

| | | | | | | | 
Lida------------ | B |None------- | --- | --- | | --- | --- | --- 

| | | | | | 

| | | | | | 

| | | | | | 

| | | | | | 

| | | | | | 


l 
| 
| 
| 
| 
| 
>6.0 i --- 
| 
| 
| 
1 
| 
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| | Flooding High water table and ponding 
Map symbol | Hydro- | | | | Water | | | | Maximum 
and soil name | logic| Frequency | Duration | Months | table | Kind of | Months | Ponding | ponding 
group depth [water table duration depth 
| | | | | Ft ! | | | Ft 
| | | | Í | l | | 
710: | | | | | | | | | 
Friberg--------- | B/D |None------- | --- | --- | 0.5-1.5 |Apparent---] Nov-Jul | --- --- 
| | | | | | ] | | 
Weetown--------- | B |Нопе------- | --- | --- | 3.5-6.0 |Apparent---| Oct-Jul | --- | --- 
| | | | | | | | | 
711B, 711С: | | | | | | | | | 
Arvilla--------- | B |Нопе------- | --- | --- | 56.0 | --- | --- | --- | --- 
| | | | | | | | | 
Sandberg-------- | A | None------~ { --- | --- | »6.0 | --- | --- | --- | --- 
| | | | | | | | | 
715: | | | | | | | | | 
Bluffcreek------ | 8 | None------- | --- ] --- | 2.5-4.0 |Apparent---| Oct-Jun | --- | — 
| | | | | | | ! | 
Clearriver------ { B |Нопе------- | --- | --- | 2.5-3.5 |Apparent---| Apr-Jun | --- | --- 
| | | | | | | | | 
716B, 716C, 716D:| | | | | | | | | 
Leaflake-------- | B | None------- | --- | --- | >6.0 | --- | --- | --- | --- 
| | | | | | | | 
Eagleview------- | A |None------- | --- | --- | >6.0 | --- | --- | --- --- 
| | | | | | | | | 
718E: | | | | | | | | | 
Naytahwaush----- | B |нопе------- | --- | -- | >6.0 | --- | — | --- --- 
| | | | | | | | 
721B, 721C, 721D,| | | | | | | | | 
721E: | | | | | | | Í | 
Corliss-------- | А  |None------- [ --- | --- | »6.0 | --- | --- | --- --- 
| | | | | | | | | 
726: | | | | | | | | | 
Kratka---------- | B/D |None------- | --- | --- | 0.0-0.5 |Apparent---| Apr-Jul |Very long | 1.0 
| | | | | | ] | | 
746: | | | | | | | | | 
Нав1іе---------- | A/D |None------- | --- | --- | 0.0-0.5 |Apparent---| Nov-Jul |Very long | 1.0 
| | | | | | | | | 
760С2, 760D2: | | | | | | | | | 
Сһаре%%--------- | B | None------- | --- | --- | »6.0 | --- | --- | --- | --- 
| | | | | | | ! | 
Sisseton-------- | B | None------- | === | --- | »6.0 | --- | --- | --- | --- 
| | | | | | | | | 
169B: | | | | | | | | | 
Mehurin--------- | e | None------- | --- | --- | 2.5-3.5 |Apparent---| Apr-Jun | === | ===- 
| | | | | | | | 
776В, 776C, 776E: | | | l | | | | | 
Snellman-------- | B |Нопе------- | === | --- | >6.0 | --- | --- | --- | --- 
| | | | | | | | | 
Sugarbush------- | 8 |Нопе------- | --- | --- | »6.0 | --- | --- | --- | --- 
| | | | | | | | | 
7152, 77702, | | | | | | | | | 
777E: | | | | | | | | | 
Sisseton------- | B  |Nene------- | -- | — | >6.0 | --- | --- | --- | --- 
| | | | | | | | | 
Heimdal-------- | B |Bone------- | --- | -- | >6.0 | --- | — | -— | --- 
| | | | | | | | | 
7788, 778С: | | | | | | | | | 
Dorset---------- | B | None--- ---- | --- | — | »6.0 | --- | --- | --- | --- 
| | I | | | | | | 
Corliss--------- | A |ҺМопе------- | === | -=x | >6.0 | --- | --- | --- | --- 
| | | | | | | | | 
7798: | | | | | | | | | 
Ревуек---------- | с | None------- [ жық | ο | 26.0 | --- | --- | --- Í --- 
| | | | | | | | | 
Mehurin--------- | ο | None------- | == | --- | 2.5-3.5 [Apparent---| Apr-Jun | === | === 
| | | ] | 
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| | Flooding | High water table and ponding 
Map symbol |Hydro- | | | | Water | | | | Maximum 
and soil name | logic| Frequency | Duration | Months | table | Kind of | Months | Ponding | ponding 
group depth |water table duration depth 
| | | | | rt | | | | Ft 
| | | | | | | | | 
1104B, 1104C, | | | l { | | | | 
1104р: | | | | | | | | | 
Waukon--------- | 8 |None------- | --- | --- | 26.0 | --- | --- | --- | --- 
| | | | | | | [ | 
Dorset--------- | B | None------- | --- [| --- | »6.0 | --- 1 --- | --- | --- 
| | | | | | | | | 
1105В: | | | | | | | | | 
Dent-------- ----| B |Ноһе------- | --- | --- | 2.5-4.0 |Apparent---| Mar-Jul | --- | --- 
| | | | | | | | | 
1110: | | | | | | | | | 
Івап------------ | A/D [Νοπ6------- | --- | --- | 0.5-1.5 |Apparent---| Oct-Jun | --- l --- 
| | | | | | | | | 
1111: | | | | | | | | | 
Nidaros--------- | A/D |Frequent--- |Long------ | Mar-Nov | 0.0-0.5 |Apparent---| Oct-Jun |Very long | 1.0 
| | | | | | | | | 
1112D, 1112Е: | 1 | | | | | | | 
Chapett--------- | B |Мопе------- | --- | --- | »$.0 | --- | --- | --- | --- 
| | | | | | | | | 
Corliss--------- | A |None--~---- | --- | --- | »6.0 | --- | --- | --- і --- 
| | | | | | | | | 
1113: | | | | | | | | | 
Haslie-------- --| P  |None------- | --- | --- | 0.0-0.0 |Apparent---| Jan-Dec |Very long | 3.0 
| | | | | | | | | 
Seelyeville----- | D |None------- | --- | -- | ο.0-0.0 |Apparent---| Jan-Dec |Very long | 3.0 
| | | | | | | | | 
Cathro---------- | D  |Nene------- | --- | --- | 0.0-0.5 |Apparent---| Jan-Dec |Very long | 4.0 
| | | | | | | | | 
1114: | | | | | | | | | 
Hangaard------- - | A/D |None------- | --- | --- | 0.5-1.5 |Apparent---| Apr-Jul | --- | --- 
| | | | | | | | | 
1120: | | | | | | ! | | 
Rushlake-------- | A |НМопе------- | --- | -- | 2.5-3.5 |Apparent---| Jan-Dec | --- | --- 
| | | | | | | | | 
Hangaard-------- | A/D |None-----~-- | --- | --- | 0.5-1.5 |Apparent---| Apr-Jul | === | -=== 
| | | | | | | | | 
1129: | | | | | | | | | 
Lindaas--------- | C/D |None------- | --- | --- | 0.5-1.5 |Apparent---| Oct-Jul | --- | --- 
| | | | | | | | ! 
11318: | | | | | | | | | 
Verndale-------- | B |Нопе------- | --- | 225 | »6.0 | --- ] --- | --- | --- 
| | | | | | | | | 
Abbeylake------- | A |None------- | --- | == | »6.0 | --- | == | === l === 
| | | | | | | | | 
1136: ! | | | | | | | | 
Nidaros--------- | A/D |Копе------- | --- | --- | 0.0-0.5 |Apparent---| Oct-Jun |Very long | 1.0 
| | | | | | ! | | 
1149: | | | | | | | | | 
Hamerly--------- | c {Нопе------- | --- | --- | 1.5-3.5 |Apparent---| Apr-Jun | --- | --- 
| | | | | | | | | 
1195A, 1195B, | | | | | | | ! | 
1195С, 1195Е: | | ] | { | | | | 
Sybil---------- | B |Нопе------- | --- | --- | »6.0 | --- | --- | --- | --- 
| | | | | | | | | 
Eagleview------ | ^ |Мопе------- | --- | --- | 26.0 | --- | --- і --- | --- 
| | | | | | | | | 
1196B, 1196C, | | | | | | | | | 
1196E, 1196F; | | | | | | | | | 
Lida----------- | B  |None------- | -- | --- | >6.0 |) --- | — | --- | -- 
| | | | | | | | | 
Two Inlets----- | A | None------- | --- | --- | »6.0 | --- | --- | --- | --- 
| | | | | | | 
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Water Features--Continued 


| | Flooding | High water table and ponding 
Map symbol |Hydro- | | | | Water | | ] | Maximum 
and soil name | logic| Frequency | Duration | Months | table | Kind of | Months | Ponding | ponding 
group depth  |water table duration depth 
| | | | | rt | | ἱ | Fe 
| | | | | | | | | 
1200: | | | | | | | | | 
Egglake--------- | B | None------- | --- | --- | 0.5-1.5 |Аррагеп%---| Oct-Jul | --- 1 --- 
| | | | | | | | | 
12088: | | | | | | i | 
Naytahwaush----- | B |Нопе------- | --- | == | »6.0 | --- | --- | --- | --- 
| | | | | | | | | 
Mahkonce-------- | € | None------- | --- | --- | 2.5-3.5 |Apparent---| Mar-May | --- | --- 
| | | | | | | | | 
1209601 | | | | | | | | | 
Naytahwaush----- | B | None------- | === | eaim. | 26.0 | --- | --- | =-= | --- 
| | | | | | | | | 
1212B: | | | | | | | | | 
Mahkonce-------- | C  |[Bone-------| --- | --- | 2.5-3.5 |Apparent---| Mar-May | --- | --- 
| | | | | | | | | 
12141 | | | | | | | | | 
Mustinka-------- | Cp [Νοπε------- ] — | --- | 0.0-1.0 |Apparent---| Nov-Jun | --- | --- 
| | | | | | | | | 
1215: | | | | | | | | | 
Pinelake-------- | B/D |Мопе------- | --- | --- | 0.5-1.5 |Apparent---| Nov-Jun | --- | --- 
| | | | | | | | | 
12168: | | | | | | | | | 
Egglake--------- | B |Нопе------- | --- | = | 0.5-1.5 |Apparent---| Oct-Jul | === | =-= 
| | | | | | | | | 
Wykeham--------- | B | None------- | --- | --- | 2.5-3.5 |Apparent---| Apr-Jun | ἀπορία | — 
| | | | | | | | | 
1217Е: | | | | | | | | l 
Waukon---------- | B |Нопе------- | --- | =-= | »6.0 ] --- | --- | === 1 === 
| | | | | | | | | 
Lida----------- -| B  |None------- | -— | -- | 26.0 | --- | — | --- | --- 
| | | | | | | | | 
1218B, 1218C, | | | | | | | | | 
1218Е, 1218Р: | | | | | | l | 1 
Snellman------- | B |Нопе------- | --- | === | »6.0 | --- | --- | --- | --- 
| | | | | | | | | 
Lida----------- | B  |None------- | --- 1 --- | >6.0 | --- | --- | --- | --- 
| | | | | | | | | 
1219с: | | | | | | | | | 
Sandberg-------- | A |Нопе------- | == | == | »6.0 | --- | — | өзен | кке 
| | | | | | | | | 
Sverdrup------- -| в | None------- | === | =-= | >6.0 | --- | --- | --- | =-= 
| | | | | | | | | 
12218: | | | | | | | | | 
Sverdrup-------- | B |Нопе------- | --- | --- | »6.0 | --- | --- | === | == 
| | | | | | | | | 
Sandberg-------- | A |None------- | --- | === | »6.0 | --- | --- | === | --- 
| | | | | | | | | 
12230: | | | | | | | | | 
Sandberg-------- | А  |Bone------- | --- | --- | »6.0 | --- | --- { --- | --- 
| | | | | | | | | 
Arvilla--------- | B |Нопе------- | --- | sss | »6.0 | --- | --- | --- | --- 
| | | | | | | | | 
1227: | | | | | | | | | 
Quam---------.-- | B/D |None------- | --- | --- | 0.0-0.5 |Apparent---| Jan-Dec |Very long | 1.0 
| | | | | | | | | 
Cathro---------- | D |Копе------- | --- | --- | 0.0-0.5 |Apparent---| Jan-Dec |Уегу long | 4.0 
| | | | | | | | | 
Urness---------- | B/D |None------- | -- | --- | ο.0-0.0 |Apparent---| Jan-Dec |Very long | 3.0 
| | | | | | | | | 
1230: | | | | | | | | | 
Haslie---------- | в ]Nene------- | --- | --- | 0.0-0.0 |Аррагеп%---| Jan-Dec |Very long | 3.0 
| | | | | | | | | 
Nidaros--------- | р  |[None------- ] --- | --- | 0.0-0.0 |Apparent---| Jan-Dec |Very long | 3.0 
| | | | | | 
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Water Features--Continued 


Soil Survey of 


| | Flooding High == table = ponding 
Map symbol | Hydro-| | Water | | Maximum 
and soil name | logic| Frequency | Duration | Months | table | Kind of | Months | Ponding | ponding 
group depth [water table duration depth 

| | | | | rt | | | | Ft 

| | | | | | | | | 

1232В, 1232Е: | | | | | | | | | 
Chapett------.-- | 9 | None------- | --- | --- | 26.0 | --- | --- 1 --- 1 --- 

| | | | | | | | | 

12348: | | | | | | | | | 
Formdale-------- | B | None------- | --- | ==- | »6.0 | --- | --- | --- | --- 

| | | | | | | | | 
Buse------------ | B |Нопе------- | --- | --- | 26.0 | === | =-=- | === | — 

| | | | | | | | | 

1237: | | | | | | | | | 
Lakepark-------- | в/р [None------- | --- | --- | 0.5-1.5 |Apparent---| Nov-Jun | -- | --- 

| | | | | | | | | 

1239: | | | | | | | | | 
Очаш---------- --| B/D |Нопе---—--- | --- | --- | 0.0-0.5 |Apparent---| Jan-Dec [Very long | 1.0 

| | | | | | | | | 

1240: | | | | | | | | | 
Roliss---------- | B/D |None------- l === | ==- | 0.5-1.5 |Apparent---| Apr-Jul | --- | =- 

| | | | | | | | | 

12470: | | | | | | | | | 
Corliss--------- | A | None------- | --- | --- | »6.0 | --- | --- | --- | --- 

| | | | | | | | | 
Dorset---------- | B | None------~ | === | төзе | »6.0 | --- | س‎ i --- | --- 

| | | | | | | | | 

1250C: | | | | | | | | | 
Abbeylake------- | A | None---~--- | --- | --- | >6.0 | --- | --- | --- | === 

| | | | | | | | | 
Verndale-------- | B | нопе------- | --- 1 --- | >6.0 | --- l --- | --- | === 

| | | | | | | | | 

1259: | | | | | | | | | 
Hamerly-------- -| с |Копе------- | --- | --- | 1.5-3.5 |Apparent---| Apr-Jun | --- | --- 

| | | | | | | | | 
Mustinka-------- | с/р |нопе------- | --- | --- | 9.0-1.0 [Apparent---| Nov-Jun | --- | --- 

| | | | | | | ] | 

1275B, 1275C: | | | | | | | | | 
Kandota--------- | B | None------- ] --- | === | »6.0 | --- l --- | --- | === 

| | | | | | | | | 
Egglake--------- | с/р |Bone------- | --- | --- | 0.0-0.5 |Apparent---| Mar-Dec |Very long | 1.0 

| | | | | | | | | 

1276: | | | | | | | | | 
Кпиўе----------- | B | Sone------- | --- | --- | 2.5-3.5 |Apparent---| Mar-Jun | --- І --- 

| | | | | | | | | 
Brandsvold------ | CD [None------- | --- | --- | 0.5-1.5 |Apparent---| Mar-Jun | --- | --- 

| | | | | | | | | 

1277D: | | | | | | | | | 
Corliss--------- | A |Нопе------- | --- | --- | >6.0 | --- | --- | --- | === 

| | | | | | | | | 
Sverdrup-------- | B |Нопе------- | --- | === | >6.0 | --- | --- | --- | --- 

| | | | | | | | [ 

1289: | | | | | | | | | 
Knute----------- | B |Копе------- | --- | --- | 2.5-3.5 |Apparent---| Mar-Jun | --- | --- 

| | | | | | | | 

1290: | | | | | | | | | 
Brandsvold------ | с/р |Nene------- | --- | --- | 0.5-1.5 |Apparent---| Mar-Jun | -— | --- 

| | | | | | | | | 

1291: | | | | | | | | | 
Sedgeville------ | р  |Frequent---[Long------ | Max-Jun | 0.0-0.5 |Apparent---| Jan-Dec [Very long | 1.0 

| | | | | | | | | 

1293: | | | | | | | | | 
Sedgeville------ | D  |[Rare------- | --- | --- | 0.5-1.5 |Аррагепі---| Nov-Jun | --- | --- 

| | | | | | | | | 

1304А: | | | | | | | | | 
Glyndon--------- | B |Нопе------- 1 --- | --- | 1.5-2.5 |Apparent---| Apr-Jun | --- | --- 

| | | | | 
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Otter Tail County, Minnesota 


Water Features--Continued 


High water table and ponding 


Flooding 


|Нудсо- | 


Maximum 
ponding 


| 
Ponding | 
duration 


Water 


| 
| logic| Frequency | Duration | Months 


group 


Map symbol 
and soil name 


Kind of | Months 


water table 


table 
depth 


depth 
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Map symbol 
and soil name 


1345: 
Bluffcreek------ 


1347B: 
Kandota--------- 


1350: 
Brandsvold------ 


1351: 
Bluffton-------- 


1365: 
Hillview-------- 


1396: 
Sedgeville------ 


1397: 
Bemidji--------- 


1825B: 
Seelyeville----- 


1943: 
Roscommon------- 


1975: 


|Нудсо- | 
| logic| Frequency | Duration | Months 


group 


Water Features--Continued 


Flooding 


Water 

table 

depth 
Ft 


2.5-4.0 


2.5-3.5 


0.0-1.0 


26.0 


2.5-3.5 


0.5-1.5 


0.5-1.5 


0.0-0.5 


0.5-1.5 


0.0-0.5 
0.0-0.5 


0.0-1.5 


2.5-4.0 


0.0-2.0 


2.5-3.5 


0.0-1.0 


High water table and ponding 


| 

| Kind of | 
water table 
| | 
| | 
| 
Apparent---| 
| 
Apparent---| 


| 
| 
| 
| 
| 
| 
|Apparent--- | 
| 
| 
| 
| 
| 


|Apparent--- 


| 

| 

| 

| 

| 

| 
| | 
| | 
| Apparent---| 
| | 
| | 
| Apparent--- | 
| | 
| | 
|Apparent---| 
| | 
| | 
|Арракеп+%--- | 
| | 
| | 
|Apparent--- | 
| | 
| Apparent--- | 
| | 
| Apparent---| 
| | 
| | 
| Apparent--- | 
| | 
| | 
|Apparent---| 
| | 
| | 
|Apparent---| 
| | 
| | 
| Apparent--- | 
| | 
| | 


Months 


Oct-Jun 


Apr-Jun 


Oct-Jul 


Mar-Jun 


Apr-Jul 


Mar-Jun 


Jan-Dec 


Nov-Jul 


Jan-Dec 


Oct-Jun 


Jan-Dec 


Mar-Jul 


Jan-Dec 


Apr-Oct 


Sep-Jun 


2.5-3.5 |Apparent---| Oct-Jun 


| Ponding 
duration 


Very long 


Very long 


[Very long 


|Very long 


]Very long 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Soil Survey of 


Maximum 
ponding 
depth 

Ft 


Otter Tail County, Minnesota— Part || 


Soil Features 


(See text for definitions of terms used in this table. Absence of an entry indicates that 
the feature is not а concern or that data were not estimated) 


| ВейгосК Subsidence | | Risk of corrosion 
| 


Map symbol | | | | Potential | Uncoated | А 
and soil name Depth |Hardness Initial| Total frost action| steel | Concrete 
| m | | m | Ia | | | 
| | i | | | | 
7A, 7B, 7С: | | | | | | | 
Hubbard--------- | >60 | --- | — | --- ἰ|χον--------- |Low--------- [Low. 
| | | | | | | 
26: | | | | | | | 
Aazdahl-----.--- | >60 | --- | — | --- ]Bigh-------- | Moderate---- |Low. 
| | | | | | | 
34: | | | | | | 
Рагпе11--------- | >60 | --- | --- | --- |Βίση-------- | Bigh-------- | Low. 
| | | | | | | 
38B, 38C2, 3802, | | | | | | { 
38E: | | | | | | | 
Waukon--------- | >o | --- | --- | --- |Moderate--~- |Low--------- | Low. 
| | | | | | | 
46: | | | | | | 
Borup----------- | 56ο | --- | --- | --- |Bigh-------- | High-------- | Low. 
| | | | | | | 
53B, 53C, 53D: | | l | | | | 
Kandota--------- | >60 | --- | --- | --- |Mederate----|Low--------- |Moderate. 
| | | | | | | 
58: | | | | | | | 
Kittson--------- | >60 | — | --- | --- |нізчһ-------- |High-------- | Low. 
| | | | | | | 
59: | | | | | | | 
Grimstad-------- | >60 | --- | --- | --- |Hederate----|Moderate----|Low. 
| | | | | | | 
61: | | | | | | | 
Асуевоп--------- | >60 | --- | --- | --- |Нідһ-------- | Bigh-------- | bow. 
| | | | | | | 
63: | | | | | | | 
Rockwell-------- | >60 | — | --- | --- |[Bigh-------- | High-------- του. 
| | | | | | | 
65: | | | | | | | 
Foxhome--------- | »60 | --- | — | --- [Bigb-------- |Moderate---- |Low. 
| | | | | | | 
66: | | | | | | | 
Flaming--------- | »60 | --- | — | --- |Mederate----|Low--------- | Low. 
| | | | | | | 
68: | | | | | | | 
Arveson--------- | »60 | --- | — | --- |Нідһ-------- | Bigh-------- | Low. 
| | | | | | | 
107: | | | | | | | 
Winger---------- | >60 | --- | — | ---  |High-------- |Bigh-------- | Low. 
| | | | | | | 
108: | | | | | | | 
McIntosh-------- | >60 | --- | --- | --- |Нідһ-------- | High-------- | Low. 
| | | | | | | 
121: | | | | | | | 
Wykeham--------- | »60 | --- | — | --- |Moederaste----|Moderate---- Moderate. 
| | | | | | | 
127A, 127B, 127С:| | ] | | | | 
Sverdrup-------- | >60 | --- | — | -- |Шшо»--------- |Low--------- | Low. 
| | | | | | | 
141B, 141C, 141D:| | | ] ] | | 
Egeland--------- | »60 | --- | — | -- [rew--------- |Moderate---- |Low. 
| | { | | | | 
168в: | | | | | | | 
Forman---------- | >0 | --- | — | --- |Moderate----|High-------- |Low. 
| | | | 
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Soil Features--Continued 


|... Bedrock — | Subsidence | | 


Map symbol ] 
and soil name 


180: 
Gonvick--------- | 


191: | 
Epoufette------- | 


202: | 
Мееһап---------- | 


258A, 258B, 
Sandberg-------- | 


267B, 267C, 267E,| 
267F: | 
Snellman------- | 


290: | 
Rothsay--------- | 


335: | 
Urness---------- | 


339: | 
Fordville------- | 


341A, 341B: | 


371: | 
Clontarf-------- | 


375: | 
Forada---------- | 


402C, 402Е: | 


406А, 406В: | 
Dorset---~------ | 


418: | 
Lamoure--------- | 


422B, 422C: | 
Bygland--------- | 


426: 1 
Foldahl--------- | 


441A, 441B, 
Almora---------- | 


їп 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 


>60 
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! 
| 
| 
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| 
| 
| 
| 
| 
| 
| 
| 
| 


Depth |Hardness|Initial| Total 


In 


Moderate----|Low--------- |Moderate. 


Risk of corrosion 
| Potential | Uncoated | 
frost action steel Concrete 
| J | 
| | | 
| | | 
| High-------- |Moderate---- [Low. 
| | | 
| | | 
| High-------- | High-------- | Low. 
| | | 
| | | 
| High-------- | Bigh-------- | Low. 
| | | 
| | | 
| High-------- |Bigh-------- |Moderate. 
| | | 
| | | 
|Moderate---- Low--------- | Moderate. 
| | | 
| | | 
|һом--------- |Мойеха%е---- | Low. 
| | | 
| | | 
|Moderate---- |Low--------- |Moderate. 
| | | 
| | | 
| | | 
|Moderate---- |Low--------- |Moderate. 
| | | 
| | | 
| High-------- | Low--------- | Low. 
| | | 
| | | 
|Moderate----|High-------- | Moderate. 
| | | 
| | | 
|High-------- | High-------- | Low. 
| | | 
| | | 
|1оч--------- |Moderate---- |Low. 
| | | 
| | | 
| Low----~--~- |Moderate---- | Low. 
| | | 
| | | 
|Moderate----|Low--------- | Low. 
| | | 
| | ! 
| Bigh-------- | High-------- | Low. 
| | | 
| | | 
|Low--------- |Low--------- [Low. 
| | | 
| | | 
|Low--------- |Low--------- |Moderate. 
| | | 
| | | 
]Bigh-------- | High-------- |Moderate. 
| | | 
| | 
|High-------- | High-------- |Low. 
| | | 
| | | 
|High-------- |Moderate----|Low. 
| 
l 
| 
| 


Soil Survey of 


Otter Tail County, Minnesota— Part | 


Map symbol 
and soil name 


481: 
Kratka---------- 


494: 
Darnen---------- 


497: 
Hantho---------- 


508: 
Wyndmere-------- 


540: 
Seelyeville----- 


544: 
Cathro---------- 


567A, 567B: 
Verndale-------- 


646C, 646D: 
Peever---------- 


680: 


701: 
Runeberg-------- 


705B, 705C: 
Nitche---------- 


707B, 707C2, 
707D21 


710: 


| Bedrock | Subsidence | | Risk of corrosion 
| | | | Potential | Uncoated | 
Depth |Hardness|Initial| Total [frost action steel 
In | | m | mm | | | 
| | | | | | 
| | | | | | 
>60 | --- | — | --- |Moderate----|High-------- | Low. 
| | | ! | | 
| | | | | | 
»60 | --- | — | --- |Mederate----|Bigh-------- [ъом. 
| | | | | | 
| | | | | | 
>60 | --- | — | --- ]Bigh-------- |Moderate----|Low. 
| | | | | | 
| | | | | | 
>60 | --- | --- | --- ]Righ-------- [Moderate---- | Low. 
| | | | | | 
| | | | | 
»60 | --- | --- | 50-55 |Bigh-------- | High-------- |Moderate. 
| | | | | | 
| | | | | | 
>60 | --- | --- | --- ]|Bigh-------- | High-------- | Low. 
| | | | | | 
| | | | | | 
»60 | --- | --- | 19-22 |Нідһ-------- | High-------- | Low. 
| | | | | | 
| i | | | | 
»60 | --- | --- | --- droew--------- |Low--------- һом. 
| | | | | | 
| | | | | | 
»60 | --- | --- | --- |row--------- | High-------- | Low. 
| | | | | | 
| | l | | | 
»60 | --- | — | --- |Mederate----|Moderate---- |Moderate. 
| | | | | | 
| | | | | | 
»60 | --- | — | --- |Mederate----|Bign-------- [Moderate. 
| | | | | | 
| | | | | | 
»60 | --- | --- | --- j|Mederate----|Moderate----|Low. 
| | | | | | 
| | | | | | 
»60 | --- | — | --- ]B8igh-------- | Bigh-------- |Low. 
| | | | | | 
| | | | | | 
>60 | --- | --- | --- |Righ-------- | High-------- που. 
| | | | | | 
| | | | | | 
>60 | — | --- | ---  [High-------- | High-------- | Low. 
| | | | | | 
| | | | | | 
»60 | --- | — | --- |іом--------- |Low--------- |Moderate. 
| | | | | | 
»60 | --- | — | --- |Moederate----|Low--------- |Moderate. 
| | | | | | 
»60 | --- | — | --- |rew--------- | Low--------- | Low. 
| | | | | | 
| | | | | | 
| | | | | | 
>60 | --- | --- | ---  |High-------- |Һом--------- | Low. 
| | | | | | 
| | | | | | 
»60 | --- | — | --- |Bign-------- | High-------- | Low. 
| | | | | 
»60 | --- | — | ---  |Moderate----|Moderate----|Low. 
| | | | 
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Concrete 
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Soil Features--Continued 


| Bedrock | Subsidence | | Risk of corrosion 
| | | 


Map symbol | | Potential | Uncoated | 
and soil name Depth |Hardness|Initial| Total |frost action steel Concrete 
| m | | m | τα | | | 
| | | | | ! | 
711B, 711C: | | | | | | | 
Arvilla--------- | >60 | --- | — | --- |іоч--------- |Moderate----|Low. 
| | | | | | | 
Sandberg-------- | »60 | --- | — | --- |rew--------- |Moderate----|Low. 
| | | | | | | 
715: | | | | | | | 
Bluffcreek------ | >60 | — | --- | --- |Mederate----|Low--------- | Low. 
| | | | | | | 
Clearriver------ | >60 | --- | — | --- |rew--------- | Low--------- |Moderate. 
| | | | | | | 
716B, 716C, 716D:| | | | | | | 
Leaflake-------- | »60 | --- | --- | --- |точ--------- | Low--------- | Low. 
| | | | | | | 
Eagleview------- | »60 | --- | — | --- drew--------- |τον--------- |Low. 
| | | | | | | 
718E: | | | | ] | | 
Naytahwaush----- | >60 | --- | --- | --- |mMederate----|Moderate---- | Low. 
| | | | | | | 
721B, 721C, 7210, | | | | | | | 
721E: | | | | | | | 
rar c —— | >60 | se | — | - [Low--------- [Low--------- | Low. 
| | | | | | | 
126: | | | | | | | 
Kratka---------- | >60 | --- | --- | --- |[Mederate----|Bigh-------- | Low. 
| | | | | | | 
746: | | | | | | 
Haslie---------- | >60 | --- | — | --- [Bigh-------- | High-------- |Moderate. 
| | | | | | | 
160С2, 160р2: | | | | | | | 
Chapett--------- | >60 | --~ | — | --- |Moderate---~ |Low------~-- |Low. 
| | | | | | | 
Sisseton-------- | 56ο | --- | --- | ---  [Moderate----|High-----~-- | Low. 
| | | | | | | 
769B: | | | | | | | 
Mehurin--------- | >60 | --- | --- | --- |Wederate----|High-------- | Low. 
| | | | | | | 
776в, 776С, 776E:| | | | | | | 
Snellman-------- | >60 | --- | --- | --- |Mederate----|Low--------- |Moderate. 
| | | | | | | 
Sugarbush------- | »60 | --- | -- | -- |һом--------- | Low--------- | Low. 
| | | | | | | 
77163, 177102, | | | | | | | 
777E: | | | | | | | 
Sisseton------- | 56ο | --- | --- | ---  |Moderate----|High-------- | Low. 
| | | | | | | 
Heimdal-------- | >60 | -- | --- | --- |Moderate----|High-------- | Low. 
| | | | | | | 
778B, 778C: | J Í | | | | 
Dorset---------- | >60 | --- | — | --- |һон--------- | Low--------- |Moderate. 
| | | | | | | 
Corliss--------- | >60 | --- | — | --- [Low--------- |1оч--------- |Low. 
| | | | | | | 
7198: | | | | | | | 
Peever---------- | »60 | --- | — | --- |Мойегағе----|Нідһ-------- |Moderate. 
| | | | | | | 
Mehurin--------- | >60 | --- | --- | --- |Mederate----|Bigh-------- | Low. 
| | | | | | | 
902B: | | | | | | | 
Barnes---------- | >60 | --- | --- | --- |Mederate----|Moderate----|Low. 
| | | | | | | 
Buse----------.- | >60 | --- | — | --- |Mederate----|]Low--------- | Low. 
| | | 


| | | 


Otter Tail County, Minnesota— Part 1! 


Soil Features--Continued 


| Bedrock | Subsidence | | Risk of corrosion 
| 


Map symbol ] | | | Potential | Uncoated | 
and soil name Depth |Hardness|Initial| Total |frost action steel Concrete 
| m | | m | In | | | 
| | | | | | | 
9036021 | | | | | | | 
Barnes---------- | >60 | --- | --- | --- |Mederate----|Moderate----|Low. 
| | | | | | | 
Langhei--------- | >o | --- | --- | --- iMederate----|Low--------- |Low. 
| | | | | | | 
915C2, 915D2: | | | | | і | 
Forman---------- | »60 | --- | — | --- |Moederate----|High-------- | Low. 
| | | | | | i 
Виве------------ | 56ο | --- | --- | --- |Mederate----|Low--------- | bow. 
| | | | | | | 
931C2, 931D2: | | | | | | | 
Formdale-------- | >60 | --- | --- | --- |Moderate-~--|Moderate---~|Low. 
| | | | | | | 
Langhei--------- | »60 ] --- | --- | --- |Moderate----|Moderate----|Low. 
| | | | | | | 
94202: | | | | | | | 
Langhei--------- | 56ο | --- | --- | --- |Moderate----|Low--------- | Low. 
| | | | | | | 
Barnes---------- | >60 | --- | --- | --- |Mederate----|Moderate---- |Low. 
| | | | | | | 
957B2: | | | | | | | 
Rothsay--------- | >60 | --- | --- | --- |Нідһ-------- | Low-----~--- | Low. 
| | | | | i 
Zell------------ | »60 | --- | — | ---  |High-------- | High-------- |Moderate. 
| | | | | | | 
969С2, 96902: | | | i | | | 
Zell------------ | 56ο | --- | — | --- |Нідһ-------- | Bigh-------- [Moderate. 
| | | | | | | 
Rothsay--------- | >60 | --- | — | ---  |High-------- |һом--------- | Low. 
| | | | | | 1 
1015: | | | | | | | 
Udipsamments----| >60 | --- | — | --- [χον--------- | Low--------- | Low. 
| | | | | | | 
1016: | | | | | | | 
Udorthents------ | >60 | --- | — | ---  |Moderate----|High-------- |Moderate. 
| | | | | | | 
1027: | | | | | | | 
Udorthents. ] ] ] | | | | 
| | | | | | | 
1030: | | | | | | | 
Pits. | | | | | | | 
| | | | | | | 
Udipsamments----| >60 | --- | — | --- |Іоч--------- |юч--------- ом. 
| ] | | | | | 
1077: | | | | | | | 
Forada---------- | >60 | --- | — | --- [Βίαβ-------- | Low--------- | Low. 
| | | | | | i 
Leafriver------- | 56ο | --- | --- | 5-10 |НідҺ-------- |НідҺ-------- | Bigh. 
| | | | | | | 
1102B, 1102C: | | | | | | | 
Chapett--------- | >60 | — | --- | --- |Mederate----|Low--------- |Low. 
| | | | | | | 
Dorset---------- | »60 | --- | --- | --- |rew--------- | Low--------- ]Moderate. 
| | | | | | | 
1103: | | | | | | | 
Clitherall------ | »60 | --- | — | --- jMederate----|Moderate---- Moderate. 
| | | | | | | 
1104B, 1104C, | | | | ] | ] 
1104D: | | | | | | | 
Waukon--------- | »60 | --- | — | --- |Mederate----|Low--------- |νον. 
| | | | | | | 
Dorset--------- | > | --- | --- | --- |rew--------- | !Low--------- |Moderate. 
| | | | 
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Soil Features--Continued 


| Bedrock Subsidence | Risk of corrosion 
Map symbol | | | | Potential | Uncoated | 
and soil name Depth |Hardness|Initial| Total |frost action steel Concrete 
| m | | m | In | | | 
| | | | | | 
1105B: | | | | | | 
Dent------------ | >60 | --- | --- --- |High-------- | Moderate----|Low. 
| | | | | | | 
1110: | | | | | | 
Isan------------ | > | --- | --- | --- |Mederate----|Bigh-------- |Moderate. 
| | | | | | 
1111: | | | | | | | 
Nidaros--------- | >60 | --- | --- | 25-30 [Bigh-------- | tàgh-------- |Һом. 
| | | | | | | 
1112D, 1112Е: | | | | | | | 
Chapett--------- | 56ο | --- | — | --- |Mederate----|Low--------- |Low. 
| | | | | | | 
Corliss--------- | »60 | --- | --- | --- |юоч--------- |Low--------- | Low. 
| | | | | | | 
1113: | | | | | | 
Haslie---------- | »60 | --- | --- | 30-45 |High-------- | igh-------- |Moderate. 
| | | | | | | 
Seelyeville----- | >60 | --- | — | --- |Нізһ-------- | High-------- |Moderate. 
| | | | | | | 
Cathro---------- | »60 | --- | --- | --- [jBigh-------- | High-------- | Low. 
| | | | | | | 
1114: | | | | | | | 
Hangaard-------- | >60 | --- | --- | --- |[|Mederate---- |High-------- | bow. 
| | | | | | | 
1120: | | | | | | | 
Rushlake-------- | >60 | --- | --- | --- |Mederate----|Moderate----|Low. 
| | | | | | | 
Hangaard-------- | >60 | --- | --- | --- |Moederate----|High-------- | Low. 
| | | | | | | 
1129: | | | | | | | 
Lindaas--------- | >60 | --- | --- | --- ]|Bigh-------- | High-------- | Low. 
| | | | | | | 
11318: | | | | | | | 
Verndale-------- | >60 | --- | --- | --- [|νον--------- |Һом--------- | Low. 
| | | | | | | 
Abbeylake------- | >69 | --- | — | -- 9 Пюч--------- | Low--------- | Low. 
| | | | | | | 
1136: | | | | | | 
Nidaros--------- »60 | --- | --- | 25-30 |Bigh-------- | High-------- | Low. 
| | | | | | | 
1149: | | | | | | | 
Нашег1у--------- >60 | --- | --- | --  |High-------- | High-------- | Low. 
| | | | | | 
1195A, 1195B, | | | | | | 1 
1195С, 1195Е: | | | | | | 
Sybil---------- »60 | --- | --- | --- |rew--------- | Low--------- | Low. 
| | | | | | | 
Eagleview------ | >60 | --- | --- | --- |του--------- | Low--------- | Low. 
| | | | | | | 
1196В, 1196С, | | | | | | | 
1196Е, 1196Е: | | | | | 1 | 
Lida----------- | >60 | --- | --- | --- |[rew--------- | 1ow--------- |Low. 
| | | | | | | 
Two Inlets----- | >60 | --- | --- | --- |[rew--------- | Low--------- | Low. 
| | | | | | | 
1200: | | | | | | | 
Egglake--------- | »60 | --- | --- | --- |Bigh-------- | High-------- |Low. 
| | | | | | | 
1208B: | | | | | | | 
Naytahwaush----- | >60 | --- | --- | --- |Moderate----|Moderate----|Low. 
| | | | | | | 
Mahkonce-------- | >60 | --- | — | --- |Нічһ-------- | High-------- | Low. 
| | | | 
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Soil Features--Continued 


| Bedrock | Subsidence | | Risk of corrosion 
| | 


Map symbol | | Potential | Uncoated | 
and soil name Depth |Hardness|Initial| Total |frost action steel Concrete 
| In | | m | | | 
| | | | | | | 
1209С: | | | | | | 
Naytahwaush----- | »60 --- | --- | --- |Mederate---- |Mederate----|Low. 
| | | | | | 
1212B: | | | | | | 
МаһКопсе-------- | >60 | --- | --- | --- [RBigh-------- |НідҺ-------- | Low. 
| | | | | | | 
1214: | | | | i | 
Mustinka-------- | 260 — | — | --- |Bigh-------- |Нідһ-------- | Low. 
| | | | | | | 
1215: | | | | | | | 
Pinelake-------- | »60 | --- | — | --- |Нізһ-------- | High-------- |Low. 
| | | | | | | 
1216B: | | | | | | | 
Egglake----- ----| »60 | --- | --- | --- [Bigh-------- | Hàgh-------- | Low. 
| | | | | | | 
Wykeham--------- | 56ο | --- | --- | --- [Mederate----|Moderate----|Moderate. 
| | | | | | | 
1217E: | | | | | | | 
Waukon---------- | >60 | — | --- | --- ]|Mederate----|Low--------- |Low. 
| | | | | | | 
Lida------ ------ | >60 | --- | --- | --- |ьоч--------- |1ом--------- |Low. 
| | | | | | | 
12188, 12186, | | | | | | | 
1218Е, 1218Е: | | | | | | | 
Snellman------- | »60 | --- | — | --- ]Mederate----|Low--------- |Moderate. 
| | | | | | | 
Lida----------- | 56ο | --- | — | --- |һош--------- |Low--------- | Low. 
| | | | | | | 
12196: | | | | | | | 
Sandberg-------- | >60 | --- | --- | --- |rew--------- |Moderate---- |Low. 
| | | | | | | 
Sverdrup-------- | >60 | --- | — | --- Irew--------- |Low--------- | Low. 
| | | | | | 
1221B: | | | [ | | 
Sverdrup-------- | >60 | --- | — | --- |rew--------- |Low--------- |Low. 
| | | | | | | 
Sandberg-------- | >60 | --- | — | --- |χον--------- |Moderate---- | ом. 
| | | | | | 
12235: | | | | | | 
Sandberg-------- | >60 | --- | — | --- |row--------- [Moderate---- |Low. 
| | | | | | | 
Arvilla--------- | >60 | — | --- | --- |row--------- |Moderate----|Low. 
| | | | | | 
1227: | | | | | | 
Quam------------ | »60 | --- | --- | --- |Нідһ-------- | High-------- | Low. 
| | | | | | 
Cathro--------.- | >60 | --- | --- | --- |нідһ-------- |НідҺ-------- | Low. 
| | | | | | | 
Urness---------- | »60 | --- | --- | --- |нідҺһ-------- | Bigh-------- | Low. 
| | l | | | | 
1230: | | | | | | | 
Haslie---------- | >60 | --- | --- | 30-45 [Bigh-------- | Hàgh-------- [Moderate. 
| | | | | | | 
Nidaros--------- | >60 | --- | --- | 25-30 |Bigh-------- | High-------- | bow. 
| | | | | | | 
1232B, 1232E: | | | | | | | 
Chapett-------.- | >60 | --- | --- | ---  |Moderate----|Low--------- | Low. 
| | | | | | | 
1234B: | | | | | | | 
Formdale---.---- | >60 | --- | --- | --- |[Mederate----|Moderate---- του. 
| | | | i | | 
Ваве--------- ---| >60 | --- | — | --- |Mederate----|Low--------- |Low. 
| | | 
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Soil Features--Continued 


| Bedrock |  Subsidence | | Risk of corrosion 
Map symbol l | | | | Potential | Uncoated | 
and soil name Depth |Hardness|Initial| Total |frost action steel Concrete 
| m |] | m | m | | | 
| | | | | | | 
1237: | i | | | | | 
Lakepark-------- | > | — | --- | --- [Bigh-------- | High-------- |Low. 
| | | | | | | 
1239: | | | | | | | 
Quam------------ 1 >60 | --- | --- | --- |Нідһ-------- | High-------- | Low. 
| | | | | | | 
1240: | | | | | | | 
Roliss---------- | >o | --- | --- | --- |Нізһ-------- | High-------- | Low. 
| | | | | | | 
1247D: | | | | | | | 
Corliss--------- | 56ο | --- ] — | --- [|1ον--------- | Low--------- |Low. 
| | | | | | | 
Dorset---------- | >o | --- | --- | --- |row--------- | Low--------- |Moderate. 
| | | | | | | 
1250C: | | | | | | | 
Abbeylake------- | >60 | --- | --- | --- |rew--------- | Low--------- | Low. 
| | | | | | | 
Verndale-------- ] >Q | --- | --- | --- [drow--------- |1ом--------- | Low. 
| | | | | | | 
1259: | | | | | | 
Hamerly--------- | >60 | --- | — | -- |Нідһ-------- | Kiàgh-----—---|Low. 
| | | | | | | 
Mustinka-------- | >60 | --- | --- | --- |Нідһ-------- | High-------- | Low. 
| | | | | | | 
1275B, 1275C: | | | | | І | 
Kandota--------- | >60 | --- | — | --- |Moderate---- |Low--------- [Moderate. 
| ! | | | | | 
Egglake----~~---- | >60 | --- | --- | --- [πίαδ-------- | High-------- | Low. 
| | | | | | | 
1276: | | | | | | | 
Knute----------- | »60 | --- | --- | ---  |Moderate---- |Moderate-~--|Low. 
| i | | | | | 
Brandsvold------ | »60 | --- | — | --- |Нідһ-------- | High-------- | Low. 
| | | | | 1 | 
1277D: | | | | | | | 
Corliss--------- | »60 | --- | — | --- [|τον--------- | Low--------- | Low. 
| | | | | | | 
Sverdrup-------- | »60 | --- | — | --- |rew--------- | Low--------- | Low. 
| | | | | | | 
1289: | | | | | | | 
Knute----------- | »60 | --- | — | ---  [Moderate----|Moderate--~-|Low. 
| | | | | | | 
1290: | | | | | | | 
Brandsvold------ | 56ο | --- | --- | --- |НізҺһ-------- | Bigh-------- |νον. 
| | | | | | | 
1291: | | | | | 
Sedgeville------ | >60 | --- | — | --- |Bigh-------- | High-------- |Moderate. 
| | | | | | | 
1293: | | | | [ | | 
Sedgeville------ | >60 | --- | --- | --- |Нідһ-------- | High-------- |Moderate. 
Í | | | | | | 
1304A: | | | | | | | 
Glyndon--------- | >60 | --- | — | --- |Нідһ-------- | High-------- | Low. 
| | | | | | | 
1307: | | | | | | | 
Rushlake-------- | »60 | --- | --- | --- ]Mederate---- |Moderate----|Low. 
| | | | | | | 
1317: | | | | | | | 
Vallers----~----- | »80 | --- | --- | --- |Нідһ-------- | Bigh-------- | Low. 
| | | | | | | 
1319B, 1319C, | | | | | | | 
13190: | | | | | | | 
Rockwood------- | >60 | --- | --- | --- |Mederate----]|]Low--------- |Moderate. 
| | | 
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| Bedrock | Subsidence | | Risk of corrosion 
| | 


Map symbol | ] Potential | Uncoated | 
and soil name Depth |Hardness|Initial| Total |frost action steel Concrete 
БЕЛЕ | m | m | | | 
| | | | | | 
132081 | | | | | | 
Blowers--------- | »60 | --- | --- | --- |Нізһ-------- [Moderate---- Moderate. 
| | | | | | 
1321: | | | | | | | 
Paddock--------- | >60 | --- | — | --- |Bigh-------- | Hiàgh-------- |Moderate. 
| | | | | | ! 
Becida---------- | >60 | --- | === | --- |Нідһ-------- | High-------- |Moderate. 
| | | | | | | 
1322: | | | | | | 
Wolverton------- | > | --- | --- | --- j|Mederate----|Moderate---- |Low. 
| | | | | | 1 
1324В: | | | | l. | | 
Heimdal--------- | >60 | --- | --- | --- |Moderate----|BRigh-------- Low. 
| | | | | | | 
Sisseton--------| >60 | --- | — | --- |Mederate----|Bigh-------- | tow. 
| | | | | | | 
1338: | | | | | | | 
Oakcreek-------- | >60 | — | --- | --- |Mederate----|Moderate---- Moderate. 
| | | | | | | 
1339: | | | | | | | 
Borup----------- | >60 | --- | --- | --- |[Bigh--------|Bigh-------- | Low. 
| | | | | | | 
1340: | | | 1 i | | 
Bluffcreek------ | >60 | --- | --- | --- jMederate----|Low--------- | Low. 
| | | | | | | 
Epoufette------- | 56ο | --- | — | --- [BRigh-------- | High-------- |Moderate. 
| | | | | | | 
1341: | | | | | | | 
Clitherall------ | 56ο | --- | --- | --- |Mederate----|Moderate----|Moderate. 
| | | | | | | 
Wykeham--------- | >o | --- | --- | --- |Moderate---- |Moderate----|Moderate. 
| | | | | | | 
1342: | | | | | | | 
Pinelake-------- | >60 | --- | — | --- J[Bigh-------- | High--------|Low. 
| | | | | | | 
Brandsvold------ | »60 | --- | --- | --- |Нідһ-------- |High-------- | Low. 
| | | | | | | 
1343C: | | | | | | | 
Lida------------ | >60 | --- | — | -- |іоюч--------- |.оч--------- | Low. 
| | | | | | | 
Аїшока---------- | >60 | --- | --- | --- |Mederate----|Low--------- | Moderate. 
| | | | | | | 
Lizzie---------- | >60 | --- | — | --- |Нідһ-------- |Һоч--------- | Low. 
| | | | | | | 
1344B: | | | | | | | 
Lida------------ | 56ο | --- | — | --- |[row--------- |Һом--------- | Low. 
| | | | | | | 
Almora---------- | >60 | --- | — | --- |Mederate----|Low--------- |Moderate. 
| | | | | | | 
Dent------------ | >60 | --- | --- | --- |НідҺ-------- |Moderate---- | Low. 
| | | | | | | 
1345: | | | | | | | 
Bluffcreek------ | 56ο | --- | --- | --- |Mederate----|row--------- | bow. 
| | | | | | | 
Rosy--------..-- | >60 | --- | --- | --- |Moderate----|Moderate----|Moderate. 
| | | | | | | 
1346: | | | | | | | 
Nidaros--------- | >60 | --- | --- | 25-30 |Bigh-------- |Bigh-------- | Low. 
| | | | | | | 
19478: | | | | | | | 
Kandota--------- | >60 | — | --- | --- j|Moderate----|Low--------- | Moderate. 
| | | 
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Map 


symbol 


and soil name 


1350: 
Brand 


1351: 
Bluff 


1365: 
Hillv. 


1396: 
Sedge 


Nidar 


1397: 
Bemid 


1825B: 
Seely 


1874: 
Radiui 


1943: 
Rosco! 


1975: 


svold------ 


ton-------- 


iew-------- 


ville------ 


ов--------- 


ji--------- 


eville----- 


mmon------- 


Soil Features--Continued 


| Вейгоск |  Subsidence | | 
| | | 


Depth |Bardness|Initial| Total 
In 


260 


260 


>60 


>60 


>60 


>60 
>60 


>60 


>60 


>60 


>60 


>60 


Risk of corrosion 

| Potential | Uncoated | 

frost action steel Concrete 
| | | 
| | | 
| | | 
|Moderate---- |Moderate----|Low. 
| | | 
| | | 
|High-------- | High-------- | Low. 
| | | 
| | 
| High-------- | High-------- | Low. 
| | | 
| | | 
| Bigh-------- | tigh-------- |Moderate. 
| | 
| | | 
| High-------- | tàgh-------- |Moderate. 
| | 
| | | 
| Bigh-------- |НідҺ-------- |Moderate. 
| | | 
| High-------- | High-------- |Low. 
| | | 
| High-------- | High-------- | Low 
| 
| 


|Moderate---- |Moderate----|Moderate. 


| High-------- | High----~--- |Moderate. 
| | | 

| | | 
|Low--------- |Moderate----|Low. 

| | | 

| | | 
|Moderate---- |High-------- | һом. 

| | | 

| | | 
|Moderate---- |Moderate----|Low. 
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Ablation till. Loose, permeable till deposited during 
the final downwasting of glacial ice. Lenses of 
crudely sorted sand and gravel are common. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a 
poorly aerated soil is considerably higher in 
carbon dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Aipha,alpha-dipyridyl. А dye that when dissolved in 
1N ammonium acetate is used to detect the 
presence of reduced iron (Fe ІІ) in the soil. A 
positive reaction indicates a type of redoximorphic 
feature. 

Animal unit month (AUM). The amount of forage 
required by one mature cow of approximately 
1,000 pounds weight, with or without a calf, for 1 
month. 

Aquic conditions. Current soil wetness characterized 
by saturation, reduction, and redoximorphic 
features. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Argillic horizon. A subsoil horizon characterized by 
an accumulation of illuvial clay. 

Aspect. The direction in which a slope faces. 

Association, soil. A group of soils or miscellaneous 
areas geographically associated in a characteristic 
repeating pattern and defined and delineated as a 
single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
Soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 


inches, in a 60-inch profile or to a limiting layer is 
expressed as: 


Very ο ККЕ RES 0 to 3 
λος ο ο p ο ο 3to6 
Moderate... ο ter edens 6109 
p EE 9 to 12 
Very high... eo nde more than 12 


Backslope. The position that forms the steepest and 
generally linear, middle portion of a hillslope. In 
profile, backslopes are commonly bounded by a 
convex shoulder above and a concave footslope 
below. 

Basal till. Compact glacial till deposited beneath the 
ice. 

Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, and K), 
expressed as a percentage of the total cation- 
exchange capacity. 

Beach deposits. Material, such as sand and gravel, 
that is generally laid down parallel to an active or 
relict shoreline of a postglacial or glacial lake. 

Bedding planes. Fine strata, less than 5 millimeters 
thick, in unconsolidated alluvial, eolian, lacustrine, 
or marine sedimerit. 

Bedrock. The solid rock that underlies the soil and 
other unconsolidated material or that is exposed at 
the surface. 

Bedrock-controlled topography. A landscape where 
the configuration and relief of the landforms are 
determined or strongly influenced by the 
underlying bedrock. 

Bench terrace. A raised, level or nearly level strip of 
earth constructed on or nearly on a contour, 
supported by a barrier of rocks or similar material, 
and designed to make the soil suitable for tillage 
and to prevent accelerated erosion. 

Bisequum. Two sequences of soil horizons, each of 
which consists of an illuvial horizon and the 
overlying eluvial horizons. 

Blowout. A shallow depression from which all or most 
of the soil material has been removed by the wind. 
A blowout has a flat or irregular floor formed by a 
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resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is 
exposed. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Brush management. Use of mechanical, chemical, or 
biological methods to make conditions favorable 
for reseeding or to reduce or eliminate competition 
from woody vegetation and thus allow understory 
grasses and forbs to recover. Brush management 
increases forage production and thus reduces the 
hazard of erosion. It can improve the habitat for 
some species of wildlife. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Canopy. The leafy crown of trees or shrubs. (See 
Crown.) 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Catena. A sequence, or "chain;' of soils on a 
landscape that formed in similar kinds of parent 
material but have different characteristics as a 
result of differences in relief and drainage. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 
grams of soil at neutrality (pH 7.0) or at some 
other stated pH value. The term, as applied to 
Soils, is synonymous with base-exchange capacity 
but is more precise in meaning. 

Catsteps. Very small, irregular terraces on steep 
hillsides, especially in pasture, formed by the 
trampling of cattle or the slippage of saturated soil. 

Channery soil material. Soil material that has, by 
volume, 15 to 35 percent thin, flat fragments of 
sandstone, shale, slate, limestone, or schist as 
much as 6 inches (15 centimeters) along the 
longest axis. A single piece is called a channer. 

Chemical treatment. Control of unwanted vegetation 
through the use of chemicals. 

Chiseling. Tillage with an implement having one or 
more soil-penetrating points that shatter or loosen 
hard, compacted layers to a depth below normal 
plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
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less than 45 percent sand, and less than 40 
percent silt. 

Clay depletions. Low-chroma zones having a low 
content of iron, manganese, and clay because of 
the chemical reduction of iron and manganese 
and the removal of iron, manganese, and clay. À 
type of redoximorphic depletion. I 

Clay film. A thin coating of oriented clay on the 
surface of a soil aggregate or lining pores or root 
channels. Synonyms: clay coating, clay skin. 

Clay spot (spot symbol). This symbol is used on the 
detailed soil maps to show areas of map unit 1077 
in which the texture of the surface layer is clay or 
silty clay. 

Climax plant community. The stabilized plant 
community on a particular site. The plant cover 
reproduces itself and does not change so long as 
the environment remains the same. 

Coarse textured soil. Sand or loamy sand. 

Cobble (or cobblestone). A rounded or partly 
rounded fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Cobbly soil material. Material that has 15 to 35 
percent, by volume, rounded or partially rounded 
rock fragments 3 to 10 inches (7.6 to 25 
centimeters) in diameter. Very cobbly soil material 
has 35 to 60 percent of these rock fragments, and 
extremely cobbly soil material has more than 60 
percent. 

Colluvium. Soil material or rock fragments, or both, 
moved by creep, slide, or local wash and 
deposited at the base of steep slopes. 

Complex slope. Irregular or variable slope. Planning 
or establishing terraces, diversions, and other 
water-control structures on a complex slope is 
difficult. 

Complex, soil. A map unit of two or more kinds of soil 
or miscellaneous areas in such an intricate pattern 
or so small in area that it is not practical to map 
them separately at the selected scale of mapping. 
The pattern and proportion of the soils or 
miscellaneous areas are somewhat similar in all 
areas. 

Concretions. Cemented bodies with crude internal 
symmetry organized around a point, a line, or a 
plane. They typically take the form of concentric 
layers visible to the naked eye. Calcium carbonate, 
iron oxide, and manganese oxide are common 
compounds making up concretions. If formed in 
place, concretions of iron oxide or manganese 
oxide are generally considered a type of 
redoximorphic concentration. 

Conservation cropping system. Growing crops in 
combination with needed cultural and 
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management practices. In a good conservation 
cropping system, the soil-improving crops and 
practices more than offset the effects of the soil- 
depleting crops and practices. Cropping systems 
are needed on all tilled soils. Soil-improving 
practices in a conservation cropping system 
include the use of rotations that contain grasses 
and legumes and the return of crop residue to the 
Soil. Other practices include the use of green 
manure crops of grasses and legumes, proper 
tillage, adequate fertilization, and weed and pest 
control. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. Refers to the degree of cohesion 
and adhesion of soil material and its resistance to 
deformation when ruptured. Consistence includes 
resistance of soil material to rupture and to 
penetration; plasticity, toughness, and stickiness of 
puddled soil material; and the manner in which the 
soil material behaves when subject to 
compression. Terms describing consistence are 
defined in the “Soil Survey Manual.” 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled 
crops or summer fallow. 

Coprogenous earth (sedimentary peat). Fecal 
material deposited in water by aquatic organisms. 

Corrosion. Soil-induced electrochemical or chemical 
action that dissolves or weakens concrete or 
uncoated steel. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cropping system. Growing crops according to a 
planned system of rotation and management 
practices. 

Crop residue management. Returning crop residue 
to the soil, which helps to maintain soil structure, 
organic matter content, and fertility and helps to 
control erosion. 

Cross-slope farming. Deliberately conducting 
farming operations on sloping farmland in such a 
way that tillage is across the general slope. 

Crown. The upper part of a tree or shrub, including the 
living branches and their foliage. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting 
grazing land for a prescribed period. 
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Delta. A body of alluvium having a surface that is 
nearly flat and fan shaped; deposited at or near 
the mouth of a river or stream where it enters a 
body of relatively quiet water, generally a sea or 
lake. 

Dense layer (in tables). A very firm, massive layer that 
has a bulk density of more than 1.8 grams per 
cubic centimeter. Such a layer affects the ease of 
digging and can affect filling and compacting. 

Depth, soil. Generally, the thickness of the soil over 
bedrock. Very deep soils are more than 60 inches 
deep over bedrock; deep soils, 40 to 60 inches; 
moderately deep, 20 to 40 inches; shallow, 10 to 
20 inches; and very shallow, less than 10 inches. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Disturbed/made land (spot symbol). This symbol is 
used on the detailed soil maps to show areas 
where the natural soil has been significantly 
altered as a result of cutting, filling, grading, or 
shaping by machinery. The natural soil profile has 
been largely destroyed. These areas are 1⁄4 acre to 
3 acres in size. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of wet periods under conditions similar to 
those under which the soil formed. Alterations of 
the water regime by human activities, either 
through drainage or irrigation, are not a 
consideration unless they have significantly 
changed the morphology of the soil. Seven 
classes of natural soil drainage аге recognized— 
excessively drained, somewhat excessively 
drained, well drained, moderately well drained, 
somewhat poorly drained, poorly drained, and 
very poorly drained. These classes are defined in 
the “Soil Survey Manual.” 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Drumlin. A low, smooth, elongated oval hill, mound, or 
ridge of compact glacial till. The longer axis is 
parallel to the path of the glacier and commonly 
has a blunt nose pointing in the direction from 
which the ice approached. 

Duff. A generally firm organic layer on the surface of 
mineral soils. It consists of fallen plant material 
that is in the process of decomposition and 
includes everything from the litter on the surface to 
underlying pure humus. 

Eluvíation. The movement of material in true solution 
or colloidal suspension from one place to another 
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within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Endosaturation. A type of saturation of the soil in 
which all horizons between the upper boundary of 
saturation and a depth of 2 meters are saturated. 

Еойап soil material. Earthy parent material 
accumulated through wind action; commonly 
refers to sandy material in dunes or to loess in 
blankets on the surface. 

Ephemerai stream. A stream, or reach of a stream, 
that flows only in direct response to precipitation. It 
receives no long-continued supply from melting 
snow or other source, and its channel is above the 
water table at all times. 

Episaturation. A type of saturation indicating a 
perched water table in a soil in which saturated 
layers are underlain by one or more unsaturated 
layers within 2 meters of the surface. 

Erosion. The wearing away of the land surface by 
water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of human 
or animal activities or of a catastrophe in nature, 
Such as a fire, that exposes the surface. 

Erosion pavement. А layer of gravel or stones that 
remains on the surface after fine particles are 
removed by sheet or rill erosion. 

Escarpment (spot symbol). This symbol is used on 
the detailed soil maps to show areas that are too 
steep for cultivation. These areas are 7/4 acre to 4 
acres in size. They are characterized by steep 
drops to stream channels or steep, high bank 
areas around glacial lakes. 

Esker. А narrow, winding ridge of stratified gravelly 
and sandy drift deposited by a stream flowing in a 
tunnel beneath a glacier. 

Excess fines (in tables). Excess silt and clay in the 
soil. The soil does not provide a source of gravel 
or sand for construction purposes. 

Fan terrace. A relict alluvial fan, no longer a site of 
active deposition, incised by younger and lower 
alluvial surfaces. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
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balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of 
all organic soil material. Peat contains a large 
amount of well preserved fiber that is readily 
identifiable according to botanical origin. Peat has 
the lowest bulk density and the highest water 
content at saturation of all organic soil material. 

Field moisture capacity. The moisture content of a 
soil, expressed as a percentage of the ovendry 
weight, after the gravitational, or free, water has 
drained away; the field moisture content 2 or 3 
days after a soaking rain; also called normal field 
capacily, normal moisture capacity, or capillary 
capacity. 

Fine textured soil. Sandy clay, silty clay, or clay. 

Firebreak. An area cleared of flammable material to 
stop or help control creeping or running fires. It 
also serves as a line from which to work and to 
facilitate the movement of firefighters and 
equipment. Designated roads also serve as 
firebreaks. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flaggy soil material. Material that has, by volume, 15 
to 35 percent flagstones. Very flaggy soil material 
has 35 to 60 percent flagstones, and extremely 
flaggy soil material has more than 60 percent 
flagstones. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist 6 to 15 inches (15 to 
38 centimeters) long. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Fluvial. Of or pertaining to rivers; produced by river 
action, as a fluvial plain. 

Footslope. The position that forms the inner, gently 
inclined surface at the base of a hillslope. in 
profile, footslopes are commonly concave. A 
footslope is a transition zone between upslope 
sites of erosion and transport (shoulders and 
backslopes) and downslope sites of deposition 
(toeslopes). 

Forb. Any herbaceous plant not a grass or a sedge. 

Forest cover. All trees and other woody plants 
(underbrush) covering the ground in a forest. 

Forest type. A stand of trees similar in composition 
and development because of given physical and 
biological factors by which it may be differentiated 
from other stands. 

Fragipan. A loamy, brittle subsurface horizon low in 
porosity and content of organic matter and low or 
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moderate in clay but high in silt or very fine sand. 
A fragipan appears cemented and restricts roots. 
When dry, it is hard or very hard and has a higher 
bulk density than the horizon or horizons above. 
When moist, it tends to rupture suddenly under 
pressure rather than to deform slowly. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, 
buildings and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Geomorphology. The science that treats the general 
configuration of the earth's surface; specifically, 
the study of the classification, description, nature, 
origin, and development of landforms and their 
relationship to underlying structures and of the 
history of geologic changes as recorded by these 
surface features. The term is particularly applied to 
the genetic interpretation of landforms. 

Glacial drift. Pulverized and other rock material 
transported by glacial ice and then deposited. 
Also, the sorted and unsorted material deposited 
by streams flowing from glaciers. 

Glacial outwash. Gravel, sand, and silt, commonly 
stratified, deposited by glacial meltwater. 

Glacial till. Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Giaciofluvia! deposits. Material moved by glaciers 
and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited 
in glacial lakes mainly by glacial meltwater. Many 
deposits are interbedded or laminated. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other 
elements in the profile and in gray colors. 

Graded stripcropping. Growing crops in strips that 
grade toward a protected waterway. 

Grassed waterway. À natural or constructed 
waterway, typically broad and shallow, seeded to 
grass as protection against erosion. Conducts 
surface water away from cropland. 

Gravel. Rounded or angular fragments of rock as 
much as 3 inches (2 millimeters to 7.6 
centimeters) in diameter. An individual piece is a 
pebble. 

Gravelly soil material. Material that has 15 to 35 
percent, by volume, rounded or angular rock 
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fragments, not prominently flattened, as much as 
3 inches (7.6 centimeters) in diameter. 

Gravelly spot (spot symbol). This symbol is used on 
the detailed soil maps to show areas, within a 
nongravelly map unit, in which the content of rock 
fragments is 15 percent or more, by volume. 
These areas are 1/4 acre to 3 acres in size. The 
symbol is not used in areas of soils that formed in 
glacial outwash. 

Gravel pit (spot symbol). This symbol is used on the 
detailed soil maps to show areas of open 
excavations where gravelly deposits are being 
mined or have been mined. These areas аге 1/4 
acre to 3 acres in size. 

Green manure crop (agronomy). A soil-improving 
crop grown to be plowed under in an early stage 
of maturity or soon after maturity. 

Ground water. Water filling all the unblocked pores of 
the material below the water table. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
runs only after rainfall. The distinction between a 
gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to 
be obliterated by ordinary tillage; a rill is of lesser 
depth and can be smoothed over by ordinary 
tillage. 

Hard bedrock. Bedrock that cannot be excavated 
except by blasting or by the use of special 
equipment that is not commonly used in 
construction. 

Hemic soil material (mucky peat). Organic soil 
material intermediate in degree of decomposition 
between the less decomposed fibric material and 
the more decomposed sapric material. 

High-residue crops. Such crops as small grain and 
corn used for grain. If properly managed, residue 
from these crops can be used to control erosion 
until the next crop in the rotation is established. 
These crops return large amounts of organic 
matter to the soil. 

High rise (spot symbol). This symbol is used on the 
detailed soil maps to show areas of better drained 
mineral soils within areas of organic soils or within 
areas of open water. The areas of better drained 
mineral soils are 7/4 acre to 3 acres in size. 

Hill. A natural elevation of the land surface, rising as 
much as 1,000 feet above surrounding lowlands, 
commonly of limited summit area and having a 
well defined outline; hillsides generally have 
slopes of more than 15 percent. The distinction 
between a hill and a mountain is arbitrary and is 
dependent on local usage. 

Horizon, soil. A layer of soil, approximately parallel to 
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the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent 
subdivisions of the major horizons. An explanation 
of the subdivisions is given in the "Soil Survey 
Manual." The major horizons of mineral soil are as 
follows: 
O horizon.—An organic layer of fresh and 
decaying plant residue. 
A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 
E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 
B horizon.—The mineral horizon below an A 
horizon. The B horizon is in part a layer of 
transition from the overlying A to the underlying C 
horizon. The B horizon also has distinctive 
characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; 
(2) prismatic or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) 
a combination of these. 
C horizon.—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying soil material. 
The material of a C horizon may be either like or 
unlike that in which the solum formed. If the 
material is known to differ from that in the solum, 
an Arabic numeral, commonly a 2, precedes the 
letter C. 
Cr horizon. —Soft, consolidated bedrock beneath 
the soil. 
R layer—Consolidated bedrock beneath the soil. 
The bedrock commonly underlies a C horizon, but 
it can be directly below an A or a B horizon. 
Humus. The well decomposed, more or less stable 
part of the organic matter in mineral soils. 
Hydrologic soil groups. Refers to soils grouped 
according to their runoff potential. The soil 
properties that influence this potential are those 
that affect the minimum rate of water infiltration on 
a bare soil during periods after prolonged wetting 
when the soil is not frozen. These properties are 
depth to a seasonal high water table, the 
infiltration rate and permeability after prolonged 
wetting, and depth to a very slowly permeable 
layer. The slope and the kind of plant cover are not 
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considered but are separate factors in predicting 
runoff. 

Ice-walled lake plain. A relict surface marking the 
floor of an extinct lake basin that was formed on 
solid ground and surrounded by stagnant ice in a 
stable or unstable superglacial environment on 
stagnation moraines. As the ice melted, the lake 
plain became perched above the adjacent 
landscape. The lake plain is well sorted, generally 
fine textured, stratified deposits. 

Igneous rock. Rock formed by solidification from a 
molten or partially molten state. Major varieties 
include plutonic and volcanic rock. Examples are 
andesite, basalt, and granite. 

Illuviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

impervious soil. A soil through which water, air, or 
roots penetrate slowly or not at all. No soil is 
absolutely impervious to air and water all the time. 

infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which 
water can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates 
the surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

intake rate. The average rate of water entering the 
soil under irrigation. Most soils have a fast initial 
rate; the rate decreases with application time. 
Therefore, intake rate for design purposes is not a 
constant but is a variable depending on the net 
irrigation application. The rate of water intake, in 
inches per hour, is expressed as follows: 


Less than QOD saia very low 
0:210 O4 annosa RES low 
... moderately low 
moderate 


1:75:10 2.5 s 
More than 2.5 ....................... 


interfluve. An elevated area between two 
drainageways that sheds water to those 
drainageways. 

intermittent stream. A stream, or reach of a stream, 
that flows for prolonged periods only when it 
receives ground-water discharge or long, 
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continued contributions from melting snow or other 
surface and shallow subsurface sources. 

Iron concentrations. High-chroma zones having a 
high content of iron and manganese oxide 
because of chemical oxidation and accumulation 
but having a clay content similar to that of the 
adjacent matrix. А type of redoximorphic 
concentration. 

Iron depletions. Low-chroma zones having a low 
content of iron and manganese oxide because of 
chemical reduction and removal, but having a clay 
content similar to that of the adjacent matrix. A 
type of redoximorphic depletion. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are: 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 
Border.—Water is applied at the upper end of a 
strip in which the lateral flow of water is controlled 
by small earth ridges called border dikes, or 
borders. 

Controlled flooding.—Water is released at 
intervals from closely spaced field ditches and 
distributed uniformly over the field. 
Corrugation—Water is applied to small, closely 
spaced furrows or ditches in fields of close- 
growing crops or in orchards so that it flows in only 
one direction. 

Drip (or trickle).—Water is applied slowly and 
under low pressure to the surface of the soil or 
into the soil through such applicators as emitters, 
porous tubing, or perforated pipe. 
Furrow.—Water is applied in small ditches made 
by cultivation implements. Furrows are used for 
tree and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to 
wet the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Kame. An irregular, short ridge or hill of stratified 
glacial drift. 

Kame moraine. An end moraine that contains 
numerous kames. A group of kames along the 
front of a stagnant glacier, commonly comprising 
the slumped remnants of a formerly continuous 
outwash plain built up over the foot of rapidly 
wasting or stagnant ice. 

Karst (topography). The relief of an area underlain by 
limestone that dissolves in differing degrees, thus 
forming numerous depressions or small basins. 
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Knoll. A small, low, rounded hill rising above adjacent 
landforms. 

Lacustrine deposit. Material deposited in lake water 
and exposed when the water level is lowered or 
the elevation of the land is raised. 

Lakebed. The bottom of a lake; a lake basin. 

Lake plain. A nearly level surface marking the floor of 
an extinct lake filled by well sorted, generally fine 
textured, stratified deposits, commonly containing 
varves. 

Lakeshore. A narrow strip of land in contact with or 
bordering a lake; especially the beach of a lake. 

Lake terrace. A narrow shelf, partly cut and partly 
built, produced along a lakeshore in front of a 
scarp line of low cliffs and later exposed when the 
water level falls. 

Large stones (in tables). Rock fragments 3 inches 
(7.6 centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low-residue crops. Such crops as corn used for 
silage, peas, beans, and potatoes. Residue from 
these crops is not adequate to control erosion until 
the next crop in the rotation is established. These 
crops return little organic matter to the soil. 

Low strength. The soil is not strong enough to 
support loads. 

Marl. An earthy, unconsolidated deposit consisting 
chiefly of calcium carbonate mixed with clay in 
approximately equal amounts. 

Marsh (spot symbol). This symbol is used on the 
detailed soil maps to show areas of very poorly 
drained soils that support marsh vegetation. Most 
of these areas are not cropped. They support 
cattails and have some open water. The areas are 
1/4 acre to 3 acres in size. 

Masses. Concentrations of substances in the soil 
matrix that do not have a clearly defined boundary 
with the surrounding soil material and cannot be 
removed as a discrete unit. Common compounds 
making up masses are calcium carbonate, 
gypsum or other soluble salts, iron oxide, and 
manganese oxide. Masses consisting of iron oxide 
or manganese oxide generally are considered a 
type of redoximorphic concentration. 

Mechanical treatment. Use of mechanical equipment 
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for seeding, brush management, and other 
management practices. 

Medium textured soil. Very fine sandy loam, loam, 
silt loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, 
or structure by heat, pressure, and movement. 
Nearly all such rocks are crystalline. 

Mineral soil. Soi! that is mainly mineral material and 
low in organic material. Its bulk density is more 
than that of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
natural soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy 
loam, sandy loam, or fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, or silty clay loam. 

Mollic epipedon. A thick, dark, humus-rich surface 
horizon (or horizons) that has high base saturation 
and pedogenic soil structure. It may include the 
upper part of the subsoil. 

Moraine. An accumulation of earth, stones, and other 
debris deposited by a glacier. Some types are 
terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biological properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that 
vary in number and size. Descriptive terms are as 
follows: abundance—few, common, and many; 
size—fine, medium, and coarse; and contrast— 
faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
more than 15 millimeters (about 0.6 inch). 

Muck. Dark, finely divided, well decomposed organic 
soil material. (See Sapric soil material.) 

Mudstone. Sedimentary rock formed by induration of 
silt and clay in approximately equal amounts. 

Munsell notation. A designation of color by degrees 
of three simple variables—hue, value, and 
chroma. For example, a notation of 10YR 6/4 is 
a color with hue of 10YR, value of 6, and chroma 
of 4. 

Natric horizon. A special kind of argillic horizon that 
contains enough exchangeable sodium to have an 
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adverse effect on the physical condition of the 
subsoil. 

Neutral soil. A soil having a pH value of 6.6 to 7.3. 
(See Reaction, soil.) 

Nodules. Cemented bodies lacking visible internal 
structure. Calcium carbonate, iron oxide, and 
manganese oxide are common compounds ` 
making up nodules. If formed in place, nodules of 
iron oxide or manganese oxide are considered 
types of redoximorphic concentrations. 

Nose slope. A geomorphic component of hills 
consisting of the projecting end (laterally convex 
area) of a hillside. The overland waterflow is 
predominantiy divergent. 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. The content of 
organic matter in the surface layer is described as 


follows: 
Very lóW.. μμ. less than 0.5 percent 
LOW ccr ο dedere 0.5 to 1.0 percent 
Moderately low .............................. 1.0 to 2.0 percent 
Модегаїе ....................................... 2.0 to 4.0 percent 
Най, hens 4.0 to 8.0 percent 
Very high ............................... more than 8.0 percent 


Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An 
outwash plain is commonly smooth; where pitted, 
it generally is low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under 
excess moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedisediment. A thin layer of alluvial material that 
mantles an erosion surface and has been 
transported to its present position from higher 
lying areas of the erosion surface. 

Pedon. The smallest volume that can be called "a soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 
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Percolation. The movement of water through the soil. 
Percs slowly (in tables). The slow movement of water 
through the soil adversely affects the specified 

use. 

Permeability. The quality of the soil that enables water 
or air to move downward through the profile. The 
rate at which a saturated soil transmits water is 
accepted as a measure of this quality. In soil 
physics, the rate is referred to as “saturated 
hydraulic conductivity,” which is defined in the “Soil 
Survey Manual.” In line with conventional usage in 
the engineering profession and with traditional 
usage in published soil surveys, this rate of flow 
continues to be expressed as “permeability.” Terms 
describing permeability, measured in inches per 
hour, are as follows: 


Extremely slow................................. 0.0 to 0.01 inch 
Very E ο 0.01 to 0.06 inch 
ο ο ο ο ο που. 0.06 to 0.2 inch 
Moderately slow ................................. 0.2 to 0.6 inch 
Moderate ................................ 0.6 inch to 2.0 inches 
Moderately rapid ............................ 2.0 to 6.0 inches 
Rapid КК eI 6.0 to 20 inches 
Very rapid... μοιρών more than 20 inches 


Phase, soil. А subdivision of a soil series based on 
features that affect its use and management, such 
as slope, stoniness, and flooding. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Pitted outwash plain. Ап outwash plain marked by 
many irregular depressions, such as kettles, 
shallow pits, and potholes, which formed by 
melting of incorporated ice masses. Common in 
Wisconsin and Minnesota. 

Pitting (in tables). Pits caused by melting around ice. 
They form on the soil after plant cover is removed. 

Plasticity index. The numerical difference between 
the liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Plateau. An extensive upland mass with relatively flat 
summit area that is considerably elevated (more 
than 100 meters) above adjacent lowlands and 
separated from them on one or more sides by 
escarpments. 

Plowpan. A compacted layer formed in the soil 
directly below the plowed layer. 

Ponding. Standing water on soils in closed 
depressions. Unless the soils are artificially 
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drained, the water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid or very rapid 
permeability, the soil may not adequately filter 
effluent from a waste disposal system. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly 
the same size. Because there is little difference in 
Size of the particles, density can be increased only 
slightly by compaction. 

Potential native plant community. See Climax plant 
community. 

Potential rooting depth (effective rooting depth). 
Depth to which roots could penetrate if the content 
of moisture in the soil were adequate. The soil has 
no properties restricting the penetration of roots to 
this depth. 

Prescribed burning. Deliberately burning an area for 
specific management purposes, under the 
appropriate conditions of weather and soil 
moisture and at the proper time of day. 

Productivity, soil. The capability of a soil for 
producing a specified plant or sequence of plants 
under specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 

Reaction, soil. A measure of acidity or alkalinity of a 
Soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 


values, are: 
Ultra acid ———À less than 3.5 
Extremely acid ...................................з..... 3.5 to 4.4 
Very strongly acid ....................... ... 4.5 to 5.0 
Strongly acid .............................................. 5.1 to 5.5 
Moderately acid .......................................... 5.6 to 6.0 
Slightly acid .... 6.1 to 6.5 
μ.ο σου. 6.6 to 7.3 
Slightly alkaline .......................................... 7.4 to 7.8 
Moderately alkaline .................................... 7.9 to 8.4 
Strongly alkaline ........................................ 8.5 to 9.0 
Very strongly alkaline ......................... 9.1 and higher 


Redoximorphic concentrations. Nodules, 
concretions, soft masses, pore linings, and other 
features resulting from the accumulation of iron or 
manganese oxide. An indication of chemical 
reduction and oxidation resulting from saturation. 

Redoximorphic depletions. Low-chroma zones from 
which iron and manganese oxide or a combination 
of iron and manganese oxide and clay has been 
removed. These zones are indications of the 
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chemical reduction of iron resulting from 
saturation. 

Redoximorphic features. Redoximorphic 
concentrations, redoximorphic depletions, reduced 
matrices, a positive reaction to alpha,alpha- 
dipyridyl, and other features indicating the 
chemical reduction and oxidation of iron and 
manganese compounds resulting from saturation. 

Reduced matrix. A soil matrix that has low chroma in 
situ because of chemically reduced iron (Fe II). 
The chemical reduction results from nearly 
continuous wetness. The matrix undergoes a 
change in hue or chroma within 30 minutes after 
exposure to air as the iron is oxidized (Ре 111). A 
type of redoximorphic feature. 

Regolith. The unconsolidated mantle of weathered 
rock and soil material on the earth's surface; the 
loose earth material above the solid rock. 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered or partly weathered mineral material 
that accumulated as consolidated rock 
disintegrated in place. 

Rili. A steep-sided channel resulting from accelerated 
erosion. A rill generally is a few inches deep and 
not wide enough to be an obstacle to farm 
machinery. 

Road cut. A sloping surface produced by mechanical 
means during road construction. It is commonly on 
the uphill side of the road. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an 
amount that impairs growth of plants. A saline soil 
does not contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 
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Sandstone. Sedimentary rock containing dominantly 
sand-sized particles. 

Sandy spot (spot symbol). This symbol is used on 
the detailed soil maps to show areas in which 
loamy sand or sand is exposed at the surface. 
These areas are 1/4 acre to 3 acres in size. The 
symbol is not used in areas of soils that formed in 
glacial outwash. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Saturation. Wetness characterized by zero or positive 
pressure of the soil water. Under conditions of 
saturation, the water will flow from the soil matrix 
into an unlined auger hole. 

Scarification. The act of abrading, scratching, 
loosening, crushing, or modifying the surface to 
increase water absorption or to provide a more 
tillable soil. 

Second bottom. The first terrace above the normal 
flood plain (or first bottom) of a river. 

Sedimentary rock. Rock made up of particles 
deposited from suspension in water. The chief 
kinds of sedimentary rock are conglomerate, 
formed from gravel; sandstone, formed from sand; 
shale, formed from clay; and limestone, formed 
from soft masses of calcium carbonate. There are 
many intermediate types. Some wind-deposited 
sand is consolidated into sandstone. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Sequum. A sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
the surface layer. All the soils of a series have 
horizons that are similar in composition, thickness, 
and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Short, steep slope (spot symbol). This symbol is 
used on the detailed soil maps to show elongated 
soil areas that have slopes at least two slope 
classes steeper than those of the surrounding 
map units. These areas are '/4 acre to 3 acres in 
size. 
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Shoulder. The position that forms the uppermost 
inclined surface near the top of a hillslope. It is a 
transition from backslope to summit. The surface 
is dominantly convex in profile and erosional in 
origin. 

Shrink-swell (in tables). The shrinking of soil when 
dry and the swelling when wet. Shrinking and 
swelling can damage roads, dams, building 
foundations, and other structures. It can also 
damage plant roots. 

Side slope. A geomorphic component of hills 
consisting of a laterally planar area of a hillside. 
The overland waterflow is predominantly parallel. 

Silica. À combination of silicon and oxygen. The 
mineral form is called quartz. 

Silica-sesquioxide ratio. The ratio of the number of 
molecules of silica to the number of molecules of 
alumina and iron oxide. The more highly 
weathered soils or their clay fractions in warm- 
temperate, humid regions, and especially those in 
the tropics, generally have a low ratio. 

Silt. As a soil separate, individual mineral particles 
that range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Siltstone. Sedimentary rock made up of dominantly 
silt-sized particles. 

Similar soils. Soils that share limits of diagnostic 
criteria, behave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Sinkhole. A depression in the landscape where 
limestone has been dissolved. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees 
in a fully stocked stand at the age of 50 years is 
75 feet, the site index is 75. 

Slickensides. Polished and grooved surfaces 
produced by one mass sliding past another. In 
Soils, slickensides may occur at the bases of slip 
surfaces on the steeper slopes; on faces of blocks, 
prisms, and columns; and in swelling clayey soils, 
where there is marked change in moisture 
content. 

Slippage (in tables). Soil mass susceptible to 
movement downslope when loaded, excavated, or 
wet. 

Slope. The inclination of the land surface from the 


465 


horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Sloughed till. Water-saturated till that has flowed 
slowly downhill from its original place of deposit by 
glacial ice. It may rest on other till, on glacial 
outwash, or on a glaciolacustrine deposit. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Slow refill (in tables). The slow filling of ponds, 
resulting from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soft bedrock. Bedrock that can be excavated with 
trenching machines, backhoes, small rippers, and 
other equipment commonly used in construction. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 
millimeters in equivalent diameter and ranging 
between specified size limits. The names and 
Sizes, in millimeters, of separates recognized in 
the United States are as follows: 


Very coarse sand ....................................... 2.0 to 1.0 
Coarse 5апа................................................ 1.0 to 0.5 
Medium sand ........................................... 0.5 to 0.25 
FING SANG νο... 0.25 to 0.10 
Very fine sand ........................................ 0.10 to 0.05 
EI m ———— πο” 0.05 to 0.002 
Clay Siete πο ο less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the material below the solum. The living roots and 
plant and animal activities are largely confined to 
the solum. 

Spring (spot symbol). This symbol is used on the 
detailed soil maps to show seepy or springlike 
areas on side slopes. These areas most 
commonly support hydrophytic vegetation and are 
not cultivated. They are less than 3 acres in size. 
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Stagnation moraine. A body of drift released by the 
melting of a glacier that ceased flowing. 
Commonly (but not always) occurs near ice 
margins. Composed of till, ice-contact stratified 
drift, and small areas of glacial lake sediment. 
Typical landforms include knob-and-kettle 
topography, locally including ice-walled lake plains. 

Stone line. А concentration of coarse fragments in a 
soil. Generally, it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies 
material that weathered in place and is overlain by 
recent sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 15 to 24 
inches (38 to 60 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands that provide 
vegetative barriers to soil blowing and water 
erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are either single 
grain (each grain by itself, as in dune sand) or 
massive (the particles adhering without any 
regular cleavage, as in many hardpans). 

Stubbie mulch. Stubble or other crop residue left on 
the soil or partly worked into the soil. It protects 
the soil from soil blowing and water erosion after 
harvest, during preparation of a seedbed for the 
next crop, and during the early growing period of 
the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Tilling a soil below normal plow depth, 
ordinarily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Summit. The topographically highest position of a 
hillslope. It has a nearly level (planar or only 
slightly convex) surface. 

Surface layer. The soil ordinarily moved in tillage, or 
its equivalent in uncultivated soil, ranging in depth 
from 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer,” or the 
"Ap horizon." 


Soil Survey of 


Surface soil. The A, E, AB, and EB horizons, 
considered collectively. It includes all subdivisions 
of these horizons. 

Swale. А slight depression in the midst of generally 
level land. A shallow depression in an undulating 
ground moraine caused by uneven glacial 
deposition. 

Taxadjuncts. Soils that cannot be classified in a 
series recognized in the classification system. 
Such soils are named for a series they strongly 
resemble and are designated as taxadjuncts to 
that series because they differ in ways too small to 
be of consequence in interpreting their use and 
behavior. Soils are recognized as taxadjuncts only 
when one or more of their characteristics are 
slightly outside the range defined for the family of 
the series for which the soils are named. 

Terminal moraine. A belt of thick glacial drift that 
generally marks the termination of important 
glacial advances. 

Terrace. An embankment, or ridge, constructed 
across sloping soils on the contour or at a slight 
angle to the contour. The terrace intercepts 
surface runoff so that water soaks into the soil or 
flows slowly to a prepared outlet. A terrace in a 
field generally is built so that the field can be 
farmed. A terrace intended mainly for drainage 
has a deep channel that is maintained in 
permanent sod. 

Terrace (geologic). Ап old alluvial plain, ordinarily flat 
or undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, 
and clay particles in a mass of soil. The basic 
textural classes, in order of increasing proportion 
of fine particles, are sand, loamy sand, sandy 
loam, loam, silt loam, silt, sandy clay loam, clay 
loam, silty clay loam, sandy clay, silty clay, and 
clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying 
"coarse," “fine,” or "very fine” 

Thin layer (in tables). Otherwise suitable soil material 
that is too thin for the specified use. 

Till. Unsorted, nonstratified glacial drift consisting of 
clay, silt, sand, and boulders transported and 
deposited by glacial ice. 

Till plain. An extensive area of nearly level to 
undulating soils underlain by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 
emergence, and root penetration. 

Toeslope. The position that forms the gently inclined 
surface at the base of a hillslope. Toeslopes in 
profile are commonly gentle and linear and are 
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constructional surfaces forming the lower part of a 
hillslope continuum that grades to valley or closed- 
depression floors. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, 
zinc, cobalt, manganese, copper, and iron, in soils 
in extremely small amounts. They are essential to 
plant growth. 

Upland. Land at a higher elevation, in general, than 
the alluvial plain or stream terrace; land above the 
lowlands along streams. 

Valley fill. In glaciated regions, material deposited in 
Stream valleys by glacial meltwater. In 
nonglaciated regions, alluvium deposited by 
heavily loaded streams. 

Variegation. Refers to patterns of contrasting 
colors assumed to be inherited from the parent 
material rather than to be the result of poor 
drainage. 

Varve. A sedimentary layer or a lamina or sequence of 
laminae deposited in а body of still water within a 
year. Specifically, a thin pair of graded 
glaciolacustrine layers seasonally deposited, 
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usually by meltwater streams, in a glacial lake or 
other body of still water in front of a glacier. 

Water bars. Smooth, shallow ditches or depressional 
areas that are excavated at an angle across a 
sloping road. They are used to reduce the 
downward velocity of water and divert it off and 
away from the road surface. Water bars can easily 
be driven over if constructed properly. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and 
decomposition of the material. 

Well graded. Refers to soil material consisting of 
coarse grained particles that are well distributed 
over a wide range in size or diameter. Such soil 
normally can be easily increased in density and 
bearing properties by compaction. Contrasts with 
poorly graded soil. 

Wet spot (spot symbol). This symbol is used on the 
detailed soil maps to show areas of very poorly 
drained soils that do not support cattails and that 
can be cropped in some years. These areas аге 1/4 
acre to 3 acres in size. 

Windthrow. The uprooting and tipping over of trees by 
the wind. 
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SUIL LEUENDU 
SOILS THAT FORMED DOMINANTLY IN LOAMY GLACIAL TILL AND 
ORGANIC MATERIAL UNDER DOMINANTLY FORESTED VEGETATION 
Blowers-Paddock-Cathro association 


SOILS THAT FORMED DOMINANTLY IN LOAMY GLACIAL TILL AND 
ORGANIC MATERIAL UNDER DOMINANTLY PRAIRIE VEGETATION 


Chapett-Sisseton-Friberg association 
Sisseton-Heimdal-Quam association 
Formdale-Aazdahl-Parnell association 


Barnes-Langhei-Lakepark association 


SOILS THAT FORMED DOMINANTLY IN LOAMY GLACIAL TILL AND 
SANDY GLACIAL OUTWASH UNDER DOMINANTLY FORESTED VEGETATIOI 


Snellman-Naytahwaush-Lida association 


SOILS THAT FORMED DOMINANTLY IN LOAMY GLACIAL TILL AND 
ORGANIC MATERIAL UNDER MIXED PRAIRIE AND FORESTED VEGETATIO! 


Forman-Buse-Peever association 
Kandota-Knute-Brandsvold association 


Waukon-Cathro-Gonvick association 


SOILS THAT FORMED DOMINANTLY IN ORGANIC MATERIAL AND SANDY 
GLACIAL OUTWASH UNDER MIXED FORESTED AND PRAIRIE VEGETATION 


Nidaros-Seelyeville-Pinelake association 


SOILS THAT FORMED DOMINANTLY IN SANDY GLACIAL OUTWASH AND 
ORGANIC MATERIAL UNDER DOMINANTLY PRAIRIE VEGETATION 


Hubbard-Duelm-Nidaros association 
Dorset-Corliss-Nidaros association 
Arvilla-Sverdrup-Sandberg association 


SOILS THAT FORMED DOMINANTLY IN SANDY GLACIAL OUTWASH AND 
ORGANIC MATERIAL UNDER DOMINANTLY FORESTED VEGETATION 


Bluffcreek-Nidaros-Epoufette association 

Lida-Two Inlets-Nidaros association 

SOILS THAT FORMED DOMINANTLY IN LOAMY GLACIAL TILL AND 
SANDY, LOAMY, AND SILTY GLACIOLACUSTRINE SEDIMENTS UNDER 
DOMINANTLY PRAIRIE VEGETATION 

Hamerly-Rockwell-Mustinka association 

Rockwell-Wolverton-Foldahl association 


*The units on this legend are described in the text 
under the heading "General Soil Map Units." 


Compiled 1996 


UNITED STATES DEPARTMENT OF AGRICULTUR 
NATURAL RESOURCES CONSERVATION SERVIC 
MINNESOTA AGRICULTURAL EXPERIMENT STATI 


GENERAL SOIL MAP 


OTTER TAIL COUNTY, MINNESO' 


MILES 
1.0 1 2:3.4:5 ο 
Е вања — | 


KILOMETERS 


t T Hr (тезге Шри R41W 09 eon = R37W N ud 
| Hals Met Vil COCHIN РЕГ ET io | — ΚΕΝ ааваа т 
(ЕЗІНЕ ιν πασησααν απο Yap ons E ГІЗІНЕН ака ' ρε. 


ERE `a ЕЕ БЕН e БЕН Απ πμ il 


ПИТТ ETE hae th | Joa | anaes Р Ф A BEEN ALIM E ADER? Petre al 
«κ 1%, E ЕНЕ ο ορ. ст тн! HEN ШЕ pri SEI 


ТГ шп; FIEL T ӨГГЕ S ҮШ K LL КЕШЕШ TEE dap fe za 


= — OO s= ———— ا‎ 06а - 


m = pare | , Bisp*^l ‚| | TOSE e LA KE A WP peer ΙΔ 


39 Бі? БЕДЕ iiam. n4 [1] dal ty ΕΠΕ CT ds n #0 ым rÍ 47| || || ГГ 


tet Hog DE ЕА) imam 


ΕΗ TREES ITEBENIT 
ΓΤ ΠΡΙ ΓΕ} "enam 


ΤΗ ШЕШЕН ш ПІ киш! arc E ші! peer 
OE IN n ee d epe меен Ler PEC eh 
=] кетші Шатты вани: шинсия шыпта ката Β S LLL za NE ANSA 
b |] ЕТІ | | 


παμε ГЕТ WE IPHISUPESE РЕЕСТР ИЕС CXII ES PORODNE жатпшаз че ЫП; 
απ Г АГК НН DEAE HATERS инини ENAREN LL ILL LL 


= per pep کو‎ νάπαι сани Кавак бонна 922251 μη] ланы 


ἡ ο μμ се m ass iUm =: ا وا‎ Sese Lr ENAN 
BI LAO | [7 RY 
ἂν a" Еа: q (d l flis2]] |. Е |! Л | 2 HPS | | 
ΠΕ παπα μα ТЕСТІГЕ ΝΡ Засна SEH μι]. 
I EPIIT Em 
wIS0| | | : БИ | | 482] | | | --/ OPS Leaf le 
m HE шнш ο ος 
69 ± - . απ 
e “INI Шипин СИНИН i нт Шер [рр 
79 um ΠΝ boy | ΝΙΝ alt | tal $4 И ΠΕΣ 1 ели] т || қыры 
см Мт IET | | | ak کا‎ B A 921357 4 | PH VD [^ | БАШЫ! LES 
ا‎ ПИ И CET | E ЫЙ! RR Rz UR το 7 A ο BE EE POI û EF Р DIET TO 
ΤΙ T INS ا جا‎ [ ЫТ [ 5| >. Bd | | Е t | Pe dil u— 
LN НЕШЕ? ЕЕ Ë | uus 3 ар мАн |! sê HEHE 
H 
| 


RE? αμ μπαμ α παμπ E S EE ISI =: 
— LTT | NEL Iu tı | — — -- ο. — lp — 
139 {тат {т | Бә | tia eee Брда ΠΟΛ Пао wa a lis: | 1 Rr r! INDEX TO MAP SHEETS 
— 1. m E SENT L REEF A- EIER Exi irit НЕ талан uni em Em 


OTTER TAIL COUNTY, MINNESOTA 


H CN N لجسيل هه‎ Гана | IRENE μμ 
DOUGLAS COUNTY T. 0 “12 8 

MILES 
101234586 


KILOMETERS 


SYMBOL 


SOIL LEGEND 


Map symbols consist of a number or a combination of numbers and a letter. Tha initial number represents the kind af soil. A capital letter following the number indicates a slope class. Symbols without 
a capital letter are for nearly level soils or miscellaneous areas. A fina: number of 2 following the slope letter indicates that the map unit is moderately eroded. Map units 1102C, 1104C, 1104D, 1112D, 
and 1209C are moderately erodad but do not have a final number of 2 because the database at іне time of publication does not accommodate more than five characters іп the map symbol. 


NAME 


Hubbard loamy sand, 010 2 percent slopes 
Hubbard loamy sand, 2 ta 8 percent slopes 
Hubbard loamy sand, 6 ta 12 percent slopes 
Aazdahl clay loam 

Parnell silty clay loam, depressional 

Waukon loam, 2 to 6 percent slopes 

Waukon loam, 6 to 12 percent slopes, eroded 
Waukon foam. 12 to 20 percent slopes, eroded 
Waukon toam, 20 to 30 percent slopes 

Borup loam 

Kandota sandy loam, 2 to 6 percent slopes 
Kandata sandy loam, 6 to 12 percent stopes 
Kandata sandy loam, 12 to 20 percent slopes 
Kittson loam 

Grimstad fine sandy шат 

Arneson loam 

Rockwell ipam 

Foxhome sandy loam 

Flaming loamy fine sand 

Arveson loam, depressional 

Winger silt Кат 

Mcintosh silt loam 

Wykeham fine sandy loam 

Sverdrup sandy loam, 0 to 2 percent slopes 
Sverdrup sandy loam, 2 to 6 percent slopes 
Sverdrup sandy loam, 6 to 12 percent slopes 
Egeland fine sandy loam, 1 to 6 percent slopes 
Egeland fina sandy ioam, 6 to 12 percent slopes 
Egeland fine sandy loam, 12 to 20 percent slopes 
Forman clay loam, 2 to 6 percent slopes 
Gonvick loam 

Hamerly bam 

Haug muck 

Epoufette sandy loam 

Meehan loamy sand 

Sandberg loamy sand, D to 2 percent slopes 
Sandberg loamy sand, 1 to 6 percent slopes 
Sandberg loamy sand, 6 to 12 percent slopes 
Duglm loamy sand 

Snellman sandy loam, 2 to 8 percent slopes 
Snallman sandy loam, 8 to {5 percent slopes 
Snellman sandy loam. 15 іс 30 percent slopes 
Snallman sandy loam, 30 ta 45 percent slopes 
Rothsay sill loam 

Swenoda fing sandy loam, 1 to 4 percent slopes 
Urness mucky silt loam 

Fordvilla loam 

Arvilla sandy loam, 0 to 2 percent slopes 
Arvilla sandy laam, 2 to 6 percent slopes 
Clontarf sandy loam 

Forada foam 

Sioux loamy sand, 2 to 12 percent slopes 
Sioux loamy sand, 12 to 40 percent slopes 
Dorset sandy loam, 0 to 2 percent slopes 
Dorset sandy loam, 2 to 6 percent slopes 
Lamoure silty clay loam, occasionally flooded 
Bygland silly clay loam, 1 10 6 percent slopes 
Bygland silty clay loam, 6 to 15 percent slopes 
Foldahl loamy fine sand 

Almora loam, 0 to 2 percent slopes 

Almora loam, 2 to 6 percent slopes 

Almora loam, 6 to 12 percent slopes 

Kratka fine sandy loam 

Darnen loam, moderately wet 

Hantho silt loam 

Wyndmere fine sandy ioam 

Seelyeville muck 

Rifle mucky peat 

Cathro muck 

Verndale sandy loam, 0 to 2 percent slopes 
Verndale sandy loam, 2 to 6 percent slopes 
Dickey loamy fina sand, 1 to 5 percent slopes 
Rosy sandy loam 

Peever clay loam, 6 їс 12 percent slopes 
Ppever clay foam, 12 to 18 percent slopes 
Knute line sandy loam 

Parnell citt loam 

Doran clay loam 

Runeborg mucky loam, dapressional 
Nitche-Kandota-Lida complex, 1 to 6 percent slopes 
Nitche-Kandota-Lida complex, 6 to 12 percent slopes 


SYMBOL 


707B 
707C2 
707D2 
710 
711B 
711C 
715 
716B 
716C 
716D 
718E 
721B 
7210 
721D 
721Е 
726 
746 
760С2 
760D2 
7698 
776B 
7766 
776E 
777C2 
77702 
777E 
778B 
7786 
7798 
8028 
B03C2 
81505 
91502 
93162 
93102 
942р2 
957B2 
96902 
96902 
1015 
1016 
1027 
1030 
1077 
1102В 
1102С 
1103 
11048 
1104C 
11040 
11058 
1110 
1111 
1112D 
1112Е 
1113 
1114 
1120 
1129 
11318 
1136 
1149 
1195A 
11958 
1195C 
1195Е 
11968 
11960 
1196Е 
1196Ғ 
1200 
12088 
1209C 
1212B 
1214 
1215 
1218B 
1217E 
1218B 
1218C 
1218E 


NAME 


Lizzie sit loam, 2 to 6 percent slopes 

Lizzie silt loam, 6 to 12 percent slopes, erodod 

Lizzie sit loam, 12 ta 20 percent slopes, eroded 
Friberg-Weetown complex 

Arvilla-Sandberg complex, 2 to 6 percent siopes 
Arvilla-Sandberg complex, 6 to 12 porcent slopes 
Biuifcreak-Clearriver complex 

Leaflake-Eagleview complex, 1 to 6 percent slopes 
Leaflake-Eagleview complex, 6 to 12 percent slopes 
Leaflake Eagleview complex, 12 to 20 percent slopes 
Maytahwaush laam, 15 to 30 percent slopes 

Cariiss юату sand, 2 to 6 percent slopes 

Carliss юату sand, 6 to 12 percent slopes 

Сапівв юату sand, 12 to 20 percent slopes 

Corliss hamy sand, 20 іс 35 percent slopes 

Kratka sandy loam, thick solum, depressional 

Haslie muck 

Chapett-Sisseton complex, 6 to 12 percent slapes, eroded 
Chapett Sisseton complex, 12 to 20 percent slopas, sraded 
Mahurin clay laam, 1 10 4 percent slopes 
Snellman-Sugarbush complex, 2 tc 8 percent slopes 
Snetlman-Sugarbush complex, 8 to 15 percent slopes 
Snellman-Sugarbush complex, 15 10 30 percent slopes 
Sisseton-Haimda! complex, 6 to 12 percent slopes, eroded 
Sisseton-Haeimdal complex, 12 іс 20 percent slopes, eroded 
Sissetan-Haimdal complex, 20 ta 30 percent slopes 
Dorset-Corliss complex, 1 to 6 percent slopes 
Dorsel-Corliss complex, 6 to 12 percent slopes 
Peever-Mohurin complex, 2 to 6 percent slopes 
Barnes-Buse complex, 2 to 6 percent slopes 
Barnes-Langhai complex, 6 to 12 percent slopes, aroded 
Forman-Buse complex, 6 to 12 percent slopes, eroded 
Forman-Buse complex, 12 to 20 percent slopas, eroded 
Formdale-Langhet complex, 6 to 12 регсепі slopes, eroded 
Formdala-Langhei complex, 12 to 20 percent slopes, eraded 
Langhei-Barnes complex, 12 to 20 percent slopes, eroded 
Rothsay-Zell complex, 2 to 6 percent slopes, eroded 
ZoltRothsay complex, 6 to 12 percent slopes, eroded 
Zeli-Rothsay complex, 12 to 20 percent slopes, eroded 
Udipsamments (cut and fill land} 

Udorthents, loamy (cut and fill land) 

Udorthents, wet substratum (fill land) 

Pits, gravel-Lidipsammants complex 

Forada and Leatriver soils, depressional 

Chapatt-Dorset complex, 1 to 6 percent slopes 
Chapett-Dorset complex, 6 to 12 percent siopas, eroded 
Clitherall sandy loam 

Waukon-Dorset complex, 1 to 6 percant slopes 
Waukon-Dorset complex, 6 to 12 porcont slopes, eroded 
Waukon-Dorset complex, 12 ro 20 percent slopes, eroded 
Dent silt loam, 1 to 6 percent slopes 

Isan sandy loam 

Nidaros muck, frequently flooded 

Chapett-Corliss complex. 12 to 20 percent slopes, eroded 
Chapatt-Corliss complex, 20 to 30 percert slopes 

Haslie, 3eelyevilte, and Cathro soits, ponded 

Hangaard loamy sand, lake beaches 

Rushlake-Hangaard camplex 

Lindaas silty clay loam, morainic 

Vemdale-Abbeylake complex, 1 to 6 percent slopes 
Nidaros muck 

Hamerly clay loam 

Sybil-Eagleview compiex, © to 2 percent slopes 
Sybil-Eagleview complox, 2 to 8 percent slopes 
Sybil-Eagleview complex, 8 to 15 percent slopes 
Sybil-Eagleview complex, 15 to 30 percent slopes 
Lida-Two Inlets complex, t tn ñ percent slopes 

Lida-Two Inlets complex, 8 to 15 percent slopes 
Lida-Twa Iniets complex, 15 to 30 percent slopes 
Lida-Two Intets compiex, 3D to 50 percent slopes 
Egglake loam 

Naylahwaush-Mahkonce complex, 1 to 8 percent slopes 
Naylahwaush clay loam, 8 to 15 percent slopes, eroded 
Mahkonce clay loam, 1 to 4 percent slopes 

Mustinka silty clay loam 

Pinelake sandy loam 

Egglake-Wykeham complex, © to 5 percent slopes 
Waukon-Lida complex, 20 to 35 percent slopes 
Snellman-Lída complex. 1 to 8 percent slopes 
Snellman-Lida complex. B to 15 percent slopes 
Snellman-Lida complex, 15 to 30 percent slopes 


ΘΥΜΒΟΙ. 


1218Ε 
1218С 
1221В 
12230 
1227 
1230 
12328 
1232Е 
12348 
1237 
1238 
1240 
12470 
12505 
1259 
12758 
1275C 
4276 
1277D 
1288 
1290 
1991 
1293 
1304A 
1307 
1317 
13198 
13186 
13190 
13208 
1321 
1322 
13248 
1338 
1339 
1340 
1341 
1342 
13430 
1344B 
1345 
1346 
1347B 
1348 
1349 
1350 
1351 
1356 
1365 
1396 
1397 
1825B 
1874 
1943 
1975 


МАМЕ 


Snellman-Lida complex, 30 to 45 percent slopes 
Sandberg-Sverdrup complex, 6 to 12 percent slopes 
Sverdrip-Sandberg complex, 2 to 6 percent stopes 
Sandberg-Arvila complax, 12 to 20 percent slopes 
Quam, Catho, and Urness soils, pended 

Haslie and Nidaros soils, ponded 

Chapett loam, 2 іо 6 percent slopes 

Chapett loam, 20 to 30 percent slopes 
Formdale-Buse complex, 2 to 6 percent slopes 
Lakepark loam 

Quam silt kam 

Roliss clay toam 

Corliss-Dorset complex, 12 to 20 percent slopes 
Abbeylake-Verndale complex, 6 to 12 percent slopes 
Hamerly-Mustinka complex 

Kandota-Egglake, depressipnal, complex, 0 to 8 percent slopes 
Kandota-Egglake, depressional, complex, 0 to t5 percent slopes 
Knute-Brandsvald complex, thick solum 
Corliss-Svardrup complex, 12 to 20 percent slopes 
Knute fine sandy loam, thick sotum 

Brandsvold fine sandy loam, thick solum 

Sedgeville loam, frequently flooded 

Sedgeville fine sandy loam, rarely flooded 

Giyndon very fine sandy loam 

Rushlake sand 

Vallers silty clay loam 

Rockwood sandy loam, 2 to 6 percent slopes, stony 
Rockwood sandy loam, 6 to 12 percent slopes, stony 
Rockwood sandy loam, 12 to 20 percant slopes, stony 
Blowers sandy loam, 1 to 5 percent slopes. stony 
Paddock-Becida complex, stony 

Wolverton vory fine sandy loam 

Haimdal-Sisseton complex, 2 to 6 percent slopes 
Оаксгәек loam 

Borup mucky silt loam, depressional 
Віибсгеек-Ероџїепе complex 

Clitherall-Wykeham complex 

Pinelake, loamy substratum-Brandsvolo complex 
Lida-Almora-Lizzie complex, 8 to 15 percent slopes 
Lida-Almora-Dent complex, 1 to 8 percent siopes 
Bluffcreek-Rosy complex 

Nidaros muck, calcareous 

Kandota loam, 1 to 6 percent slopes 

Kaute loam, thick solum 

Clothe loam, moderately permeable 

Brandsvold loam, thick solum 

Bluffton loam, modarately permeable 

Water, miscellaneous 

Hillview fine sandy loam 

Sedgeville, Nidaros, and Aquols soils, channeled 
Bemidji loamy sand, moderately parmeable 
Seelyeville muck, seep land, 1 to 10 percent slopes 
Radium loamy sand 

Roscommon loamy sand 

Oylen sandy loam 
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CULTURAL FEATURES 


BOUNDARIES 
County or parish 


Reservation (national forost or park, etate 
forest or park, and large airport) 


Field sheet matchline and neatlino 
STATE COORDINATE TICK 


1 890 000 FEET 


LAND DIVISION CORNER 
(sections and land grants) 


GEOGRAPHIC COORDINATE TICK 


ROAD EMBLEM & DESIGNATIONS. 
Interstate 
Federal 
State 

DAMS 


Medium or Small 
(Named where applicable) 


PITS 


Gravel pit 


L + + πὶ 


SYMBOLS LEGEND 


WATER FEATURES 


DRAINAGE 
Perennial, double the سے‎ 
Perennial, single lire ا > ی ب‎ 
Intermittont — 
7 e HEN 
Drainage end М 


DRAINAGE AND IRRIGATION 


Perennial drainage and/or irrigation ditch = —— ———— 


Intermittant drainage and/or irrigation ditch — Í — 


MISCELLANEOUS WATER FEATURES 


Spring on 
Wet spot Ψ 
Marsh or swamp іш 


SPECIAL SYMBOL: 
SOIL SURVE) 


SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 

Other than bedrock (points down slope 
SHORT STEEP SLOPE 
MISCELLANEOUS 

Clay spot 

Gravelly spot 

Sandy spot 

Knoll of better drained soil 

Small area of disturbed/reclaimed land 


Areas represent 1/4 % З acres 
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